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© Acridine derivatives. 



© There are provided compounds of the general formula (I) 



O 




^ wherein R° represents a hydrogen or halogen atom, or a Ci-4alkyl, Ci-^alkoxy, Ci-^alkylthio. ammo or nitro 
CO 

group: 

p represents 1; or when R° represents Ci-^alkoxy may also represent 2 or 3; 
■ R^ represents a hydrogen or halogen atom, or a Ci-4alkyl, Ci -4alkoxy or Ci -4alkylthio group; 

R2 represents a hydrogen atom or a Ci -4alkyl group; 
^ A represents an oxygen or a sulphur atom, a bond or a group (CH2)iNR2 (where 1 represents zero or 1 and R^ 
Q represents a hydrogen atom or a methyl group); 

B represents a Ci-4alkylene chain optionally substituted by a hydroxyl group, except that the hydroxy! group 
P" and moiety A cannot be attached to the same carbon atom when A represents an oxygen or sulphur atom or a 

group (CH2)i NR^, or when A represents a bond B may also represent a C2-4alkenylene chain; 

R3 represents a hydrogen atom or a Ci -4 alky! group; 



EP 0 494 623 A1 



m represents 1 or 2; 

represents a hydrogen or a halogen atonn, or a Ci -4alkyl, Ci -^alkoxy or Ci -^alkylthio group; 

represents a hydrogen atom or a Ci -^alkoxy group; 
R^ represents a hydrogen atom or a Ci-^alkyl or Ci-^alkoxy group represents a hydrogen atom or and 
R^ together form a group -(CH2)n-where n represents 1 or 2; 
R^ represents a hydrogen atom or a Ci-^alkoxy group; 
the group 



is attached at the benzene ring 3 or 4 position relate to the carboxamide substituent. provided that when the 
group is attached at the benzene ring 3 position then R^ must be attached at the benzene ring 6 position; 
and salts and solvates thereof. 

The novel compounds of formula (I) can sensitize multidrug-resistant cancer cells to chemotherapeutic 
agents and may be formulated for use in therapy, particularly to improve or increase the efficacy of an 
antitumour drug. 



A B-CH 
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This invention relates to acridine derivatives, to processes for their preparation, to pharmac utical 
compositions containing them, and to their medical use. !n particular it relates to connpounds and 
compositions which are capable of sensitizing multidrug-resistant cancer cells to chemotherapeutic agents. 

In many patients, the efficacy of cancer chemotherapy is initially poor or decreases aft r initial 
6 treatment due to the development of resistance to anticancer drugs, known as multidrug-resistance. 
Multidrug-resistance is a process whereby malignant cells become resistant to structurally diverse 
chemotherapeutic agents following treatment with a single anti-tumour drug. This acquired drug resistance 
can be a major clinical obstacle in the treatment of cancer. Some tumours are intrinsically multidrug- 
resistant. and hence do not respond to chemotherapy. 
10 It has been shown that this type of resistance can be reversed by some calcium channel blockers such 
as nicardipine and verapamil, by antiarrhythmic agents such as amiodarone and quinidine, as well as by 
natural products such as cepharanthine. However, these compounds exert their multidrug resistant cell 
sensitizing activity only at very high doses, well above their intrinsic toxic level, and this severely limits their 
clinical use in the field of cancer chemotherapy. 
75 A novel group of compounds has now been found which can sensitize multidrug-resistant cancer cells 
to chemotherapeutic agents at dose levels at which these novel compounds show no toxicity. 

Thus, the present invention provides a compound of formula (I): 




wherein R° represents a hydrogen or halogen atom, or a Ci-^alkyl, Ci-4aIkoxy, Ci -4alkylthio, amino or 
nitro group; 

p represents 1; or when R° represents Ci -4aikoxy may also represent 2 or 3; 
35 R'' represents a hydrogen or halogen atom, or a Ci --^alkyl, Ci -4.alkoxy or Ci -4aIkylthio group; 
represents a hydrogen atom or a Ci-4-alkyl group; 
A represents an oxygen or a sulphur atom, a bond or a group (CH2)i NR^ (where 1 represents zero or 1 and 
R9 represents a hydrogen atom or a methyl group); 

B represents a Ci -4 alkylene chain optionally substituted by a hydroxyl group, except that the hydroxyl 
40 group and moiety A cannot be attached to the same carbon atom when A represents an oxygen or sulphur 
atom or a group (CH2)i NR^, or when A represents a bond B may also represent a Ca-^alkenylene chain; 
R3 represents a hydrogen atom or a Ci-+alkyl group; 
m represents 1 or 2; 

R* represents a hydrogen or a halogen atom, or a Ci-^alkyl, Ci-4alkoxy or Ci -^alkylthio group; 
45 R^ represents a hydrogen atom or a Ci-4aikoxy group; 

rs represents a hydrogen atom or a Ci -4 alky I or Ci-^aikoxy group; 

R^ represents a hydrogen atom or R^ and R^ together form a group -(CH2)n-where n represents 1 or 2; 
R8 represents a hydrogen atom or a Ci-4alkoxy group; 
the group 



55 
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is attached at the benzene ring 3 or 4 position relate to the carboxamide substltuent, provided that when the 
group is attached at the benzene ring 3 position then must be attached at the b nzene ring 6 position; 
and salts and solvates thereof including physiologically acceptable salts and solvates thereof. 

As used her in, an alkyi group, either as such or as part of an alkoxy or alkylthio group nnay be a 
6 straight chain or branched chain alkyI group, for example a methyl, ethyl or prop-2-yl group. 

A halogen substituent may be a fluorine, chlorine, bromine or iodine atom. 

The group(s) R°, when other than a hydrogen atom, may be situated at the 5, 6, 7 or 8-position of the 
acridone molecule, and the group R\ when other than a hydrogen atom, may be situated at the 1, 2 or 3- 
position of the acridone molecule. 
10 Examples of the chain -A-B-CH2- include -(CH2)2-. -(CH2)3-. -(CH2)4-.-(CH2)5-, -CH2NMe(CH2)2-. 
-CH = CHCH2-, -CH2CH = CHCH2-, -CH(0H)CH2-, -0(CH2)2-, -0(CH2)3-, -OCH2CH(OH)CH2-. -NH(CH2)2-. 
-S(CH2)2- and -S(CH2)3-. 

A preferred class of compounds of formula (I) is that in which R° represents a hydrogen or fluorine 
atom, or a Ci-4alkoxy (e.g. methoxy) group, Ci-^alkyl (e.g. methyl) or Ci -4alkylthio (e.g methylthio) group, 
75 and R^ is a hydrogen atom. When R° represents a substituent other than a hydrogen atom, an BP group is 
preferably situated at the 5-position of the acridone molecule. 

Another preferred class of compounds of formula (I) is that in which R^ represents a hydrogen atom. 

When R3 represents a hydrogen atom or a Ci-^alkyl group, preferably R^ represents a Ci-4alkyl (e.g. 
methyl) group. 

20 Yet another preferred class of compounds of formula (I) is that in which represents a hydrogen atom 
or a Ci-4alkoxy (e.g. methoxy) group, R^ represents a hydrogen atom or a Ci-4alkoxy (e.g. methoxy) 
group and R^ represents a hydrogen atom or a Ci -4 alkoxy (e.g methoxy) group, provided that at least one 
of R*. R5 and R^ represents a Ci-^alkoxy (e.g. methoxy) group. A particularly preferred class of 
compounds of formula (I) is that in which R* and R^ each represent a Ci-4alkoxy (e.g. methoxy) group and 

25 R^ represents a hydrogen atom. 

A further preferred class of compounds of formula (I) is that in which R^ represents a hydrogen atom or 
a methyl, ethyl, methoxy or ethoxy group. 

A preferred group of compounds of formula (I) is that in which m represents 1 and R^ and R' together 
form a group -(CH2)2-, and physiologically acceptable salts and solvates thereof. 

30 A particular group of compounds of formula (I) is that of formula (la) 

O 



35 



40 




wherein R° represents a hydrogen or halogen atom, or a Ci-4alkyl. Ci-4alkoxy, Ci-4aIkylthio or nitro 
45 group; 

R^ represents a hydrogen or halogen atom, or a Ci -4alkyl, Ci-^alkoxy or Ci -4alkylthio group; 
R2 represents a hydrogen atom or a Ci alkyI group; 
A represents an oxygen or a sulphur atom or a bond; 
B represents an unsubstituted Ci-4alkylene chain; 
50 R* and R^ each independently represents a Ci-^atkoxy group; and physiologically acceptable salts and 
solvates thereof. 

A particularly preferred group of compounds of formula (I) is that of formula (la) in which R° represents 
a hydrogen or fluorine atom or a Ci-4alkoxy (e.g. methoxy) or Ci-4alkyl (e.g. methyl) group, R^ and R^ 
each represent a hydrogen atom and R'^ and R^ each represent a Ci-4alkoxy (e.g. methoxy) group. Such 
55 compounds in which the R° group is situated at the 5-position of the acridone molecule are especially 
preferred. 

It is to be understood that the present invention includes all combinations of the aforementioned 
particular and preferred groups. 
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A particularly preferred compound according to the invention is 9,10-dihydro-5-methoxy-9-oxo-N-[4-[2- 
(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyl]phenyl]-4-acridinecarboxannide and physiologically 
acceptable salts and solvates thereof. 

Other preferred compounds according to the invention are:- 
s 9,10-dihydro-5-methoxy-9-oxo-N-[4-[[3-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propyl]thlo]phenyl]- 

4- acridinecarboxam ide ; 

5- fluoro-9,10-dihydro-9-oxo-N-[4-[[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propyl]thio]phenyl]-4- 
acrid i necarboxam id e ; 

9,10-dihydro-5-methoxy-9-oxo-N-[4-[3-(1,2.3.4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propoxy]phenylH- 
10 acridinecarboxamide; 

9.10-dihydro-5-methyl-9-oxo-N-[4-[[3-(l,2,3,4-tetrahydro-67-dimethoxy-2-isoquinolinyl)propyl]thio]phenyl]-4- 
acridinecarboxamide; 

9,10-dihydro-5-methoxy-N-[2-methoxy-4-[3-(l.2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propyl]phenyl]- 
9-oxo-4-acridinecarboxamide; 
75 9J0-dihydro-N-[2-methoxy-4-[3-(l,2,3,4-tetrahydro-67-dimethoxy-2-isoquinolinyl)propyl]phenyl]-5-methyl-^^ 
oxo-4-acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Further preferred compounds according to the invention are ;- 
N-[4-[4-[[(3,4-dimethoxyphenyl)methyl]methylamino]butyl]phenyl]-9,10-dlhydro-9-oxo-4- 
20 acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethy!]phenyl]-9,10-dihydro-9-oxo-4- 
acridlnecarboxamide; 

N-[4-[4-[[(3,4-dimethoxyphenyl)methyl]methylamino]butyl]phenyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

25 N-[4-[2-[((3,4-dimethoxyphenyt)methyl]methylamino]ethyl]phenyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
Fcridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Yet further preferred compounds according to the invention are:- 
N-[4-[3-[[{3,4-dimethoxyphenyl)methy!]methylamino]propyl]phenyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
30 acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[[3-[[(3,4-dimethoxyphenyl)methy!]methylamino]propyl]thio] phenyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide; 
36 and physiologically acceptable salts and solvates thereof. 

Other preferred compounds according to the invention are ;- 
N-[4-[[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl]thio] phenyl]-9,10-dihydro-9-oxo-4-acridinecar- 
Foxamide; 

N-[4-[4-[[(3,4-dimethoxyphenyl)methyl]methylamino]butyl]phenyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
40 acridinecarboxamide; 

N-[4-[3-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]propyl]phenyl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[2-[(2-(3,4-dimethoxyphenyl)ethyl]methylamino]ethoxy]phenyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamlde; 

45 N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
acrtdinecarboxamide; 

N-[4-[2-[[2-(3,4-dlmethoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9,10-dihydro-9-oxo-4- 
50 acridinecarboxamide; 

N-[4-[5-[[(3,4-dimethoxyphenyl)methyl]methylamino]pentyl]phenyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propy!]phenyl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

55 N-[4-[2-[[(3,4-dlmethoxyphenyl)methyl]methylamino]ethylamino] phenyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide; 

N-[4-[[3-[[(3.4-dimethoxyphenyl)methyl]methylamino]propyl]thio] phenyl]-9,10-dihydro-5-fluoro-9-oxo-4-ac- 
ridinecarboxamide; 
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N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]-9J0-d 
acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylannino]ethyl]phenyl]-9J0 
Fcridinecarboxamide; 

6 N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-9,10-dihydro-5-^ 
Fcridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Yet further preferred compounds according to the invention are :- 
N-[4-[2-[[2-(3,4-diniethoxyphenyl)ethyl]nnethylamino]ethyl]phenyl]-9J0-dihydro-9-oxo-4- 
10 acridinecarboxamide; 

N-[4-[4-[[2-(3,4-diniethoxyphenyl)ethyl]methylamino]butyl]phenyl]-9J0-dihydro-9-oxo-4^ 
acridinecarboxamide; 

N-[4-[2-[[2-(4-methoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9J0-dihydro-9-oxo-4-acridlnecarboxa 
N-[4-[24[2-(3,4-dimethoxyphenyl)ethyl]methylamino]ethoxy]phenyt]-9,10-dihydro-2-(methylthio)-9-oxo-4- 
15 acridinecarboxamide; 

N-[4-[3-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]propoxy]phenyl]-9.10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[2-[[2-(4-methoxyphenyl)ethyl]methylannino]ethoxy]phenyl]-9J0-dlhydro-9-oxo-4-acridlnecarboxam 
N-[4-[2-[[(3,4-dimethoxypheny!)methyl]methylamino]ethoxy]phenyl]-9,10-dihydro-9-oxo-4- 
20 acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyi)methyl]methylamino]propoxy]phenyl]-9.10-dihydro-5-methoxy-9-oxo-4- 
ac ridi necarboxam i de ; 

N-[4-[[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyl]th!o] phenyl]-9,10-dihydro-9-oxo-4-acridinecarbox- 
amide; 

25 and physiologically acceptable salts and solvates thereof. 

Suitable physiologically acceptable salts of the compounds of formula (I) include acid addition salts 
formed with organic or inorganic acids, for example, hydrochlorides, hydrobromides, sulphates, alkyi- or 
arylsulphonates (e.g. methanesulphonates or p-toluenesulphonates), phosphates, acetates, citrates, suc- 
cinates, lactates, tartrates, fumarates and maleates. The solvates may, for example, be hydrates. 

30 Other salts which are not physiologically acceptable may be useful in the preparation of compounds of 
formula (!) and these form a further part of the invention. 

The ability of the compounds of formula (I) to sensitize multidrug-reslstant cells has been demonstrated 
In vitro in the multidrug-resistant Chinese hamster ovary cell line (described by Bech-Hansen et al., J Cell. 
Physiol., 1976, 88,23-32) and the multidrug-resistant human mammary carcinoma line (described by Batist 

35 et al., (J. Biol. Chem., 1986, 261, 1544-1549) using an assay similar to that described by Carmichael et a!.. 
Cancer Research, 1987, 47, 936. 

The ability of the compounds of formula (I) to sensitize multidrug-resistant cells has also been 
demonstrated in vivo in the tumour line P388R (described by Johnson et al., Cancer Treat. Rep., 1978, 62, 
1535-1547). The methodology used is similar to that described by Boesch et al., Cancer Research, 1991, 

40 51, 4226-4233. However, in our study the compounds were administered orally, intravenously or in- 
traperitoneally in a single dose. 

The present invention accordingly provides a compound of formula (I) or a physiologically acceptable 
salt or solvate thereof for use in therapy, more particularly for use in the treatment of a mammal, including a 
human, which is suffering from cancer to: 

45 (a) improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour to an antitumour drug. 
The present invention also provides a method of treatment of a mammal, including a human, which is 

suffering from cancer, which method comprises administering to said mammal an effective amount of a 
60 compound of formula (I) or a physiologically acceptable salt or solvate thereof to: 

(a) Improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour to an antitumour drug. 
In another aspect, the present invention provides the use of a compound of formula (I) or a 

55 physiologically acceptable salt or solvate thereof for the manufacture of a medicament for the treatment of a 
mammal, including a human, which is suffering from cancer to: 

(a) improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 
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(c) r verse or reduce resistance, whether acquired, induced or inate, of a tumour to an antitumour drug. 
It will be appreciated that the compounds according to the present invention are administered In 
conjunction with an antitumour drug. Thus, in a further aspect, the present invention provides a product 
containing a compound of formula (I) or a physiologically acceptable salt or solvate thereof and an 
6 antitumour drug as a combined preparation for simultaneous, separate or sequential use in treating cane r, 
more particularly to: 

(a) improve or increase the efficacy of said antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour to an antitumour drug. 
10 Examples of suitable antitumour drugs for use in conjunction with compounds of the present invention 

include Vinca alkaloids (e.g. vincristine, vinblastine and vinorelbine), anthracyctines (e.g. daunorubicin, 
doxorubicin and aclarubicin), taxol and derivatives thereof (e.g. taxotere), podophyllotoxins (e.g. etoposide 
and VP16), mitoxantrone, actinomycin, colchicine, gramtcidine D, amsacrine or any drug having cross- 
resistance with the above drugs characterised by the so-called MDR phenotype. 
75 It will be appreciated that if administration of the two drugs is not simultaneous, the delay in 
administering the second of the active ingredients should not be such as to lose the beneficial effect of the 
combination. 

Thus, in a further aspect, the present invention provides a compound of formula (I) or a physiologically 
acceptable salt or solvate thereof and an anticancer drug in the presence of each other in the human or 
20 non-human animal body for use in treating cancer, more particularly to: 

(a) improve or increase the efficacy of said antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or Inate, of a tumour to an antitumour drug. 
Some tumours are often intrinsically multidrug-resistant, notably colon carcinomas, renal cell carcino- 

25 mas, hepatomas and adrenocortical carcinomas. 

Other types of tumour are often initially sensitive but can become multldrug-resistant, notably 
leukaemias, lymphomas, myelomas, paediatric tumours (e.g. neuroblastomas), sarcomas, and breast, 
ovarian and lung cancers. 

Hence the compounds of the invention are particularly useful in the treatment of mammals, including 
30 humans, receiving chemotherapy for one of the above types of cancer. 

In using a compound of formula (I) or a physiologically acceptable salt or solvate thereof and an 
antitumour drug it may be preferable to employ the active ingredients in the form of separate pharmaceuti- 
cal formulations, although a single combined formulation can be used as demonstrated hereinafter. 
However, in the latter formulation both active ingredients must of course be stable and mutually compatible 
35 in the particular formulation employed. 

Pharmaceutical formulations of suitable antitumour drugs and appropriate dosages and dosage rates will 
generally correspond with those one would use if administering the antitumour drug atone to treat a tumour. 

Suitable pharmaceutical formulations and appropriate dosages and dosage rates of compounds of 
formula (I) and physiologically acceptable salts and solvates thereof are described hereinafter. 
40 Thus, in a further aspect, the invention provides a pharmaceutical composition which comprises a 
compound of formula (1) or a physiologically acceptable salt or solvate thereof together with one or more 
physiologically acceptable carriers or excipients. 

In another aspect, the present invention provides a pharmaceutical composition which comprises an 
active amount of a compound of formula (I) or a physiologically acceptable salt or solvate thereof for use in 
45 the treatment of a mammal which is suffering from cancer, to; 

(a) improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour to an antitumour drug. 
The compounds according to the invention may be formulated for oral, buccal, parenteral or rectal 

50 administration, of which oral and parenteral are preferred. 

For oral administration, the pharmaceutical compositions may take the form of, for example, tablets or 
capsules prepared by conventional means with pharmaceutically acceptable excipients such as binding 
agents (e.g. pregelatlnlsed maize starch, polyvinylpyrrolidone or hydroxypropyl methylceilulose); fillers (e.g. 
lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium stearate, tale 

55 or silica); disintegrants (e.g. sodium lauryl sulphate or sodium starch glycolate). The tablets may be coated 
by methods well known in the art. Liquid preparations for oral administration may take the form of, for 
example, solutions, syrups or suspensions, or they may be presented as a dry product for constitution with 
water or other suitable vehicle before use. Such liquid preparations may be prepared by conventional 
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means with pharnnaceutically acceptable additives sucli as suspending agents (e.g. sorbitol syrup, cellulose 
derivatives or hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles 
(e.g. almond oil, oily esters, ethyl atcohol or fractionated vegetable oils); and preservatives (e.g. methyl or 
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts, flavouring, 
5 colouring and sweetening agents as appropriate. 

Preparations for oral administration may be suitably formulated to give controlled release of the active 
compound. 

For buccal administration the compositions may take the form of tablets or lozenges formulated, in 
conventional manner. 

10 The compounds of the invention may be formulated for parenteral administration by bolus injection or 
continuous infusion. Formulations for injection may be presented in unit dosage form e.g. in ampoules or in 
multi-dose containers, with an added preservative. The compositions may take such forms as suspensions, 
solutions or emulsions in oily, aqueous or alcoholic vehicles, and may contain formulatory agents such as 
suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient may be in powder form 
75 for constitution with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 

The compounds of the invention may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g. containing conventional suppository bases such as cocoa butter or other glycerides. 

A proposed daily dose of the compounds of the invention for administration to a human (of approxi- 
mately 70kg body weight) is about 10mg to lOOOmg, more preferably about 25mg to 500mg. It will be 
20 appreciated that it may be necessary to make routine variations to the dosage, depending on the age and 
condition of the patient, and the route of administration. For example, a daily dose of about 1mg/kg may be 
appropriate for administration to a human by infusion. The daily dose may be given as a single unit or as 
two or more subunits administered after appropriate time intervals. 

Compounds of general formula (I) and physiologically acceptable salts and solvates thereof may be 
25 prepared by the general methods outlined hereinafter. In the following description, the groups BP to R^, m, 
p, A and B are as defined for compounds of formula (1) unless otherwise specified. 

Thus according to a first general process (A), a compound of formula (I) may be prepared by reacting a 
compound of formula (II): 

30 

0 



35 




with a compound of formula (III) 

40 



45 




The reaction may be effected using a coupling reagent standardly used in peptide synthesis, such as 
50 dicyclohexylcarbodiimide (optionally in the presence of 1-hydroxybenzotriazole). diphenylphosphoryl azide 
or N,N'- carbonyldiimidazole. The reaction may be conveniently effected in an inert solvent such as an ether 
(e.g^letrahydrofuran), a halogenated hydrocarbon (e.g. dichloromethane), an amide (e.g. dimethylfor- 
mamide) or a ketone (e.g. acetone), and at a temperature of, for example, -10 to +100°C, more preferably 
at about room temperature. 

55 According to another general process (B), a compound of formula (I) may be prepared by reacting a 
compound of formula (IV): 
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10 



— R' 



CONH— (f^ 



wherein Q represents a halogen (e.g. bromine) atom, with a compound of formula (V): 



»5 



(V) 



20 



or a salt thereof. The reaction may be effected in the presence of an acid acceptor such as an alkali metal 
carbonate (e.g. potasstunn carbonate), in the presence or absence of a solvent, at an elevated temperature 
25 (e.g. 50 to 120 'C). Suitable solvents include ketones (e.g. acetone, methyl ethyl ketone or methylisopropyl- 
ketone) and alcohols (e.g. ethanol or isopropanol). 

Compounds of formula (ill) in which A represents an oxygen atom or a bond may be prepared by the 
reduction of a compound of formula (VI): 



30 



35 



L A— B— CON— (CH^„, "^R" 



R'- 



R^ 



(VI) 



(In which A is an oxygen atom or a bond) with a suitable reducing agent such as lithium aluminium hydride 
in an inert solvent such as an ether (e.g. tetrahydrofuran) at an elevated temperature. 
40 Compounds of formula (VI) may be prepared by the reduction of a compound of formula (VII): 



NO. 




45 



B CON (CHJ^ U V-r4 



(vn) 



60 by catalytic hydrogenation, for example using hydrogen in the presence of a noble metal catalyst (e.g. 
palladium). The catalyst may be supported on, for example, charcoal. The hydrogenation may be effected in 
a solvent such as an alcohol (e.g. ethanol), and conveniently at a temperature in the range of 20° to 100°C 
(e.g. 20° to 50°C) and atmospheric pressure. Alternatively, the reduction may be effected using iron and 
concentrated hydrochloric acid at an elevated temperature (e.g. reflux). This alternative reduction procedure 

55 leaves any double bond present in the compound of formula (Vll) intact. 

Compounds of formula (Vll) may be prepared by the reaction of a compound of formula (VIII): 



9 



EP 0 494 623 A1 



B CO2H (Vin) 

or an activated derivative thereof, with a compound of fornnula (V) as defined previously or a salt thereof, 
optionally in the presence of a base such as an organic base (e.g. triethylamine or N,N- 
dilsopropylethylamine) or an inorganic base such as an alkali metal carbonate (e.g. potassium carbonate) or 
10 hydrogen carbonate (e.g. sodium hydrogen carbonate). 

When the free acid (Vill) is reacted with the amine (V), coupling reagents and conditions described in 
process (A) for the reaction of a compound of formula (II) with a compound of formula (III) may be used. 

When an activated derivative of a compound of formula (VIII) is used, this may be, for example, an acid 
halide (e.g. an acid chloride), prepared by reacting the free acid (Vill) with a haiogenating reagent (e.g. 
75 thionyl chloride). This activated derivative of a compound of formula (VIII) may be reacted with a compound 
of formula (V) in a solvent such as acetone in the presence of a base such as sodium hydrogen carbonate. 

Compounds of formula (VIII) wherein A represents a bond may be prepared by the nitration of a 
compound of formula (IX): 



20 



25 



30 



35 



40 



45 



50 




(IX) 



with nitric acid. 

Compounds of formula (VIII) wherein A represents a bond and B represents a group -CH = CH- may 
conveniently be prepared by the hydrolysis of a compound of formula (X): 



NO 



-CHOO^R^^ (X) 



where represents a Ci-4alkyl group. The hydrolysis may be effected using conventional methods, for 
example, by using sodium hydroxide in aqueous ethanol. 

Compounds of formula (X) may be prepared by the reaction of a compound of formula (XI): 



NO 



R 



where R^^ represents a hydrogen atom or a 0^-^a\ky\, Ci-^alkoxy or hydroxyl group, with a compound of 
formula (XII): 

Ph3P = CHC02R^° (Xli) 



where R^° is as defined previously, in an inert solvent such as a hydrocarbon (e.g. toluene) and at an 
elevated temperature. For the preparation of a compound of formula (X) wherein R^ represents a 
Ci-4aIkoxy group from a compound of formula (XI) wherein R^^ represents a hydroxyl group, the above 
reaction is followed by alkylation of the hydroxy! group using, for example, an alkyi halide. 
55 Compounds of formula (VIII) wherein A represents an oxygen atom may be prepared by the hydrolysis 
of a compound of formula (Xlll): 
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10 



NO 




O B C02R'^ (XIII) 



wherein R'° is as defined above. The hydrolysis may be effected using conventional methods, for example, 
by using sodium hydroxide in aqueous ethanol. 

Compounds of formula (XIII) may be prepared by the reaction of a compound of formula (KN): 



C02R^° {XI V) 



wherein L represents a halogen (e.g. bromine) atom, with a nitrophenol derivative in the presence of an 
alkali metal carbonate (e.g. potassium carbonate), in a solvent such as acetone. 
75 Compounds of formula (III) wherein A represents an oxygen or sulphur atom or a bond may also be 
prepared by the reduction of a compound of formula (XV): 



20 




B-CHo 



■N- 

1= 




(XV) 



25 



(where A is an oxygen or sulphur atom or a bond) using the conditions described above for the reduction of 
a compound of formula (VII). 

Compounds of formula (XV) may be prepared by heating a compound of formula (XVI): 



30 



NOo 




-B-CH, 



-Q 



(XVI) 



35 



(wherein Q represents a halogen (e.g. bromine) atom and A is an oxygen or sulphur atom or a bond), with a 
compound of formula (V) as defined above under the conditions described in process (B) above. 

Compounds of formula (XVI) wherein A represents an oxygen or a sulphur atom may be prepared by 
40 the reaction of a compound of formula (XVII): 



45 




A-H 



(XVII) 



wherein A represents an oxygen or a sulphur atom, with a dihaloalkane Q-B-CH2-Q in the presence of a 
suitable base such as an alkali metal carbonate (e.g. potassium carbonate). 
50 Compounds of formula (XVI) wherein A represents a bond may be prepared by the reaction of a 
compound of formula (XVIII): 



66 




B-CH2-OH 



(XVIII) 
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with an halogenating reagent such as phosphorus tribromide. 

Compounds of formula (XVili) may be prepared by the reduction of a compound of formula (XIX): 



10 



15 



20 



25 



30 



NO; 




// W 



•COjH 



(XIX) 



with a suitable reducing agent such as diborane. 

Compounds of formula (XIX) may be prepared by subjecting a compound of formula (XX): 




(XX) 



COQ 



wherein Q represents a halogen (e.g. chlorine) atom to one or more successive Arndt-Eistert syntheses (i.e. 
reaction with diazomethane followed by treatment with, for example, silver oxide and water). 

It will be appreciated by one skilled in the art that compounds of formula (XiX) in which B represents an 
unsubstituted C2-4alkylene chain may also be prepared by subjecting a compound of formula (XXI): 



NO, 




CHO 



(XXI) 



to a Wittig reaction with a suitable phosphorus ylid (e.g. PhaP = CH(CH2)30H) followed by reduction of the 
double bond with a suitable reducing agent such as diborane, and oxidation of the primary alcohol to a 
carboxylic acid with a suitable oxidising agent such as chromium (VI) oxide. 
35 Compounds of formula (111) wherein A represents a group (CH2)i NR^ may be prepared by the reduction 
of a compound of formula (XXII): 



40 



45 



50 



55 




(CH2)iNR^C0 BCFU- 



(CH.) 



2)m 




R (XXII) 



(in which is a bond or a Ci-3alkylene chain optionally substituted by a hydroxy! group) with a suitable 
reducing agent such as lithium aluminium hydride in an inert solvent such as an ether (e.g. tetrahydrofuran) 
at an elevated temperature. 

Compounds of formula (XXII) may be prepared by the reduction of a compound of formula (XXIII): 



^^(CH2),NR'C0_B'CHr- N— (CH2),-/~V-R' 



(xxni) 



R' 
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by catalytic hydrogenation, for example as described above for preparing compounds of formula (VI), 
Compounds of formula (XXIII) may be prepared by the reaction of a compound of formula pOCIV): 




(XXIV) 



10 [wherein Q represents a halogen (e.g. chlorine) atom] with a compound of formula (V) as defined previously 
under the conditions described above in process (B). 

Compounds of formula (IV) may be prepared by the reaction of a compound of formula (II) as defined 
previously, with a compound of formula (XXV): 



75 




^ — B-CH2 — Q (XXV) 



wherein Q represents a halogen (e.g. bromine) atom, under the conditions described in process (A) above 
for the reaction of a . compound of formula (II) with a compound of formula (111). 

Compounds of formula (V) wherein represents a Ci-*alkyl group may be prepared by reacting a 
compound of formula (XXVI): 



30 




(XXVI) 



with benzaldehyde, followed by a Ci-^alkyl halide. Hydrolysis of the resultant quaternary salt followed by 
35 treatment with dilute sodium hydroxide solution gives a compound of formula (V) wherein represents a 
Ci-4alkyl group. 

It is to be understood that the general procedures above may be used to provide a compound of 
formula (I) in which B contains a hydroxyl substituent. However, it may be preferable to reduce an 
intermediate in which B contains an 0x0 group to provide the desired intermediate in which B contains a 
40 hydroxyl substituent at an appropriate stage in the overall procedure. 

Intermediates of formulae (III), (IV), (VI). (Vil), (VIII). (X), (XIII), (XV). (XVI), (XVIII), PCIX). pOCII) and (XXIII) 
are novel compounds and represent a further aspect of the present invention. 

Compounds of formula (II) are either known, or may be prepared by conventional methods, such as 
those described by G.W.Rewcastle and W.A.Denny in Synth. Commun., 1985, 217-222. 
45 Compounds of formulae (V), (IX), (XI), (XII), (XIV), (XVII), (XX), (XXI), (XXIV) and (XXVI) are either known, 
or may be prepared by conventional methods. 

Compounds of formula (XXV) are either known or may be prepared by conventional methods. Thus, for 
example, compounds of formula (XXV) wherein A represents an oxygen atom may be prepared by the 
reaction of a 4-acetamidophenol derivative with a dihaloalkane Q-BCH2-Q, followed by acid hydrolysis 
60 using, for example, dilute hydrochloric acid. 

Where it is desired to isolate a compound of the invention as a salt, for example a physiologically 
acceptable salt, this may be achieved by reacting the compound of formula (I) in the form of the free base 
with an appropriate acid, preferably with an equivalent amount, in a suitable solvent such as an alcohol (e.g. 
ethanol or methanol), an aqueous alcohol (e.g. aqueous ethanol), a halogenated hydrocarbon (e.g. dich- 
55 loromethane), an ester (e.g. ethyl acetate) or an ether (e.g. tetrahydrofuran), or a mixture of two or more of 
such solvents. 

Physiologically acceptable salts may also be prepared from other salts, including other physiologically 
acceptable salts, of the compound of formula (I) using conventional methods. 
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It will be appreciated that within the above multi-stage processes, the various methods described for the 
introduction of the desired groups required in the final product may be performed in sequences different 
from those described. The sequence of the reactions in multi-stage processes should of course be chosen 
so that th reaction conditions used do not affect groups in the molecule which are desired in the final 
6 product. 

The invention is further illustrated by the following Intermediates and Examples which are not intended 
to limit the invention in any way. All temperatures are in °C. NMR spectra were obtained for dilute 
solutions in CDCb unless otherwise stated. Solvents were dried, where indicated, over sodium sulphate. 
Silica gel used for column chromatography was Merck 60, 230-400 mesh. The following abbreviatons are 
10 used: THF - tetrahydrofuran; DMF - dimethylformamide. 

Intermediate 1 

(a) 1 .2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-(4-nitrophenoxy)propy I] isoquinoline 

75 

A mixture of 1-(3-bromopropoxy)-4-nitroben2ene (10g). 1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline hy- 
drochloride (8.8g) and potassium carbonate (10. 6g) in DMF (lOOmI) was heated at 100° for 16h. The 
mixture was then filtered and the filtrate evaporated. The residue was taken up in water and extracted with 
dichloromethane. The organic layer was washed with water, dried, and evaporated to give an oil which 
20 crystallised in ether to give the title compound (11 .3g), m.p. 100°. 

The following compounds were prepared in a similar manner to Intermediate 1(a): 

(b) 1,2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-[(4-nitrophenyi)thio]propyl]isoquinoline 

25 The title compound (5.3g) was obtained as an oil (which subsequently crystallised) from 1-[(3- 
bromopropyl)thio]-4-nitrobenzene (7.0g) and 1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline hydrochloride 
(5.8g). 

NMR includes d 4.05(6H,s, 2 x OCH3). 

30 (c) 1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-[2-(4-nitrophenyl)ethy!]-isoquinoline 

The title compound (I6g) was obtained as a solid from l-(2-bromoethyl)-4-nitrobenzene (10g) and 
1,2,3,4-tetrahydro-6,7-dimethQxyisoquinoline (10. 9g). M.p. 118°. 
NMR includes d 3.9 (6H.s, 2 x OCH3). 

35 

(d) 1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-[4-(4-nitroph enyl)butyl]-isoquinoline 



The title compound (I2.6g) was obtained as an oil from i-(4-bromobutyl)-4-nitroben2ene (12.5g) and 
1.2.3,4-tetrahydro-6,7-dimethoxyisoquinoline hydrochloride (ll-lg). The product was purified by column 
40 chromatography eluting with dichloromethane:methanol (99:1). 
NMR includes d 3.85 (6H..s, 2 x OCH3). 

Intermediate 2 

45 (a) 4-[3-(1 ,2.3,4-Tetrahydro-6,7-dimethoxy-2-isoquinQl inyl)propoxy] benzenamine 

A solution of Intermediate 1(a) (I6g) in ethanol (200ml) was hydrogenated at room temperature and 
atmospheric pressure in the presence of 10% palladium on carbon (1.6g). After hydrogen absorption was 
completed, the catalyst was filtered off and the solution was concentrated to give the title compound (14.7g) 
50 as an oil which crystallised in hexane, m.p. 100°. 

(b) 4-[[3-(1 .2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquin olinyl) propyl]thio]ben2enamine 

Intermediate 1(b) (5.3g) was dissolved in a mixture of methanol and concentrated hydrochloric acid 
55 (5ml) at room temperature with stirring. Iron powder (3.8g) was then added portionwise, and the mixture was 
heated under reflux for l.5h. The mixture was then cooled, poured onto ice, basified with sodium hydroxide 
and extracted with ethyl acetate. The organic layer was washed with water, dried and evaporated to give the 
title compound (4.35g) as an oil. 
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IR: Freq NH2: 3350cm-\ 

(c) 4-[2-(1,2,3,4-Tetrahydro-6y-dinnethoxy-2-isoquinoliny!)ethyl]-ben2enamine 

5 Intermediate 1(c) (I4g) was reduced according to the method of Intermediate 2(b) to give the title 
compound (12g) as a solid, m.p. 120^. 



(d) 4-[4-(1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl)butyl]-benzenamine 

10 Intermediate 1(d) (8.5g) was reduced according to the method of Intermediate 2(a). The product was 
purified by column chromatography eluting with dichtoromethane: methanol (99:1) to give the title com- 
pound (4.3g) as an oil which solidified. 
IRT Freq NH2: 3350 cm- ^ 

75 Intermediate 3 

(a) 1 ,2,3,4-Tetrahydro-6.7-dimethoxy-2-[(4-nitrophe noxy)acetyl] isoquinollne 

A mixture of (4-nltrophenoxy)acetic acid (50g) and thionyl chloride (150ml) was heated under reflux for 
20 3h. The solution was concentrated and then coevaporated with benzene to give 4-nitrophenoxyacetyl 
chloride as a solid. A solution of this solid (9.4g) in acetone (100ml) was added dropwise to a stirred mixture 
of 1,2,3,4-tetrahydro-6,7-dirnethoxyisoquinoline hydrochloride (lOg) and sodium hydrogen carbonate (9g) in 
acetone (100ml) at 0°. Stirring was continued at room temperature for 16h, the mixture was then filtered, 
and the filtrate was concentrated. The residue was treated with water and extracted with dichloromethane. 
25 The organic layer was washed with water, dried and concentrated to give the title compound (6.6g) as an 
oil. 

IR: Freq CO: 1650cm-^ 

The following compound was prepared in a similar manner to Intermediate 3(a). 

30 (b) 1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-(4-nitrophenyl)-1 -oxopropyl]isoquinoline 

The title compound (I2.3g) was obtained as a solid, m.p. 134° from 4-nitrobenzenepropanoic acid 
(9.75g) and 1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquino!ine (11. 6g). 

35 Intermediate 4 



(a) 2-[(4-Aminophenoxy)acetyl]-1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 



Intermediate 3(a) (6.6g) was dissolved in a mixture of methanol (100ml) and concentrated hydrochloric 
40 acid (50m!) at room temperature with stirring. Iron powder (5g) was then added portionwise and the mixture 
was heated under reflux for 3h. The mixture was then cooled, poured onto ice, basifted with sodium 
hydroxide and extracted with ethyl acetate. The organic layer was washed with water, dried and evaporated 
to give the title compound (4g) as an oil. 
IR: Freq NH2: 336dcm-^ 

45 

(b) 2-[3-(4-Aminophenyl)-l -oxopropyl]-1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 



A solution of Intermediate 3(b) (12g) in a mixture of ethanol:dioxan (18ml; 5:1) was hydrogenated at 
room temperature and atmospheric pressure in the presence of 10% palladium on carbon (1.2g), After 
50 hydrogen absorption was completed, the catalyst was filtered off and the solution was concentrated to give 
the title compound (1 1g) as a solid. 
\R: Freq NH2: 3360cm-^ 
Freq CO: 1650cm- V 

55 Intermediate 5 



(a) 4-[2-(1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl)eLhoxy] benzenamine 
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A solution of Intermediate 4(a) (4g) in THF (50m!) was added dropwise to a stirred suspension of lithiunn 
aluminium hydride (1.8g) in THF (20mi) at room temperature, and the mixture was heated under reflux for 
3h. Water was added carefully to the cooled mixture which was then filtered, washed with THF, evaporated 
and extracted with dichtoromethane. The organic layer was dried and evaporated to give the title compound 
5 (1.5g) as an oil. 

IR: Freq NH2: 3350cm" \ 

The following compound was prepared in a similar manner to Intermediate 5(a): 
(b) 4-[3-(1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-tsoquinoltnyl)propyl] benzenamine 

70 ~^ ~ 

The title compound (8.6g) was obtained as a solid, m.p. 138°, by the reduction of Intermediate 4(b) 

(11 g)- ~~ 

Intermediate 6 

15 

(a) 1-(3-Bromopropoxy)-3-methoxy-4-nitrobenzene 

A mixture of Intermediate 18 (2.4g), 1,3-dibromopropane (7.5ml) and potassium carbonate (2.2g) in DMF 
(30ml) was stirred at room temperature for 24h. The mixture was filtered and the filtrate was evaporated to 
20 dryness. The residue was treated with water and extracted with dichloromethane. The organic extract was 
then washed with 5% sodium hydroxide solution and brine, dried and concentrated In vacuo to give the title 
compound (3.5g) as an oil. 

NMR includes d 2.3 (2H,m,CH2), 3.6 (2H,t,CH2Br), 3.8 (3H,s,OCH3), 4.1 (2H,t, CH2O). 
The following compounds were prepared in a similar manner to Intermediate 6(a): 

25 

(b) 1-(3-Bromopropoxy)-3-methyl-4-nitrobenzene 

The title compound (33g) was obtained as an oil from 3-methyl-4-nitrophenot (25g) and 1,3- 
dibromopropane (83ml). 
30 NMR includes d 2.3 (2H,m,CH2), 2.5 (3H,s,CH3), 3.6 (2H,t,CH2Br), 4.1 (2H,t,OCH2). 

(c) 1-(3-Bromopropoxy)-3-ethyl-4-nitrobenzene 



The title compound was obtained from 3-ethy!-4-nitrophenol and 1 .3-dibromopropane. NMR includes d 
35 1.23 (t,3H,CH3-CH2-). 2.2 (m,2H,CH2-CH2-CH2), 2.8 (q,2H.CH2-CH3). 3.5 (t,2H,CH2Br), 4.1 (t.2H,0-CH2-). 6.6 
(m,2H,Ar),7:8 (d,2H,Ar). 

Intermediate 7 



40 (a) 1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-(3-methoxy-4-nitrophenoxy)propyl]tsoquinoline 



A mixture of Intermediate 6(a) (0.7g), 1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline (0.4g) and potassium 
carbonate (0.36g) in DMF (25ml) was heated at 60° for 16h. The mixture was filtered and the filtrate was 
evaporated. The residue was treated with water and extracted with dichloromethane. The organic layer was 
45 dried, concentrated, and the resultant residue was purified by column chromatography eluting with 
dichloromethane:methanot (99:1) to give the title compound (0.64g) as an oil. 
NMR includes d 3.8 (9H,2s. 3 x OCH3). 

The following compound was prepared in a similar manner to Intermediate 7(a): 

50 (b) 1 .2,3.4-Tetrahydro-6,7-dimethoxy-2-[3-(3-methyl-4-nitrophenoxy)propyi]isoquinoline 

The title compound (5.3g) was obtained as an oil from Intermediate 6(b) (5.7g) and 1.2,3,4- tetrahydro- 
6.7-dimethoxyisoquinoline (4.0g). 
NMR includes d 2.5 (3H,s,CH3), 3.8 (6H,s, 2 x OCH3) 

56 

Intermediate 8 

(a) 2-Methoxy-4-[3-(1 ,2.3,4-tetrahydro-6,7-dimethoxy-2-isoquinol inyl)propoxy]benzenamine 
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A solution of Intermediate 7(a) (0.64g) in ethanol (25mi) was hydrogenated at room temperature and 
atmospheric pressure in the presence of 10% palladium on carbon (60mg). After hydrogen absorption was 
completed, the catalyst was filtered off and the solution was concentrated in vacuo to give the title 
compound (0.4g) as a solid. 
6 NMR includes d 3.8 (9H.s, 3 x OCH3), 3.0 (2H.bs.NH2). 

The following compound was prepared in a similar manner to Intermediate 8(a): 

(b) 2-Methyl-4-[3-(1 ,2,3,4-tetrahydro-6.7-dimethox v-2-isoquinolinyl)propoxy]benzenamine 

10 The title compound (4.8g) was obtained as an oil (which subsequently crystallised) from Intermediate 7- 
(b) (S.Sg)"^ 

NMR includes d 2.1 (3H,s,CH3), 3.8 (6H. s. 2 x OCH3). 
Intermediate 9 

75 

(a) 3-MethyI-4-nitroben2eneacetic acid 



3-Methyl-4-nitrobenzoyl chloride (lOg) in ether (lOOrni) was added dropwise to a solution of dia- 
zomethane (prepared from 30g of N-methyl-N-nitroso-p-toluene sulphonamide) at 0°. The reaction mixture 
20 was stirred at room temperature for 3h and then concentrated in vacuo to give the diazo ketone as a solid. 
This diazo ketone in dioxan (lOOmI) was then added dropwise to a solution of silver oxide in water 
(prepared from silver nitrate (20g) and dilute sodium hydroxide (lOOmI)). The mixture was stirred at 75-80° 
for 3.5h and filtered. The filtrate was diluted with water, acidified with a solution of nitric acid and the 
product was extracted with hot diisopropyl ether, treated with brine and concentrated in vacuo to give the 
25 title compound (6g) as a solid, m.p. 95°. 

In the same way, the following compound was prepared: 

(b) 3-Methoxy-4-nitrobenzeneacetic acid, m.p. 130-131°. 

30 From 3-methoxy-4-nitrobenzoyl chloride. 

Intermediate 10 

Ethyl 3-(3-hydroxy-4-nitrophenyl)-2-propenoate 

35 — — 

To a solution of 3-hydroxy-4-nitrobenzaidehyde (5g) in toluene (50ml) was added carbethox- 
ymethylenetriphenylphosphorane (8.96g), and the mixture was heated under reflux for 2h. The mixture was 
then concentrated and the residue was purified by column chromatography eiuting with cyclohexaneiethyl 
acetate (6:4) to give the title compound (6.2g) as a solid, m.p. 95^^. 

40 

Intermediate 1 1 



Ethyl 3-(3-methoxy-4-nitrophenyl)-2-propenoate 

45 To a solution of Intermediate 10 (5.88g) in DMF (50ml) was added potassium carbonate (4.4g) and 
methyl iodide (4ml). The mixture was stirred at room temperature for 2h and then concentrated in vacuo. 
The residue was treated with water and extracted with dichloromethane. The organic extract was dried and 

concentrated to give the title compound (6.2g) as a solid, m.p. 130°. 



50 Intermediate 12 



3-(3-Methoxy-4-nitrophenyl)-2-propenoic acid 

To a suspension of Intermediate 11 (6.2g) in ethanol (50ml) was added a solution of 1N sodium 
55 hydroxide (50ml). The mixture was heated under reflux for ih and then poured onto cracked ice. A solution 
of 1N hydrochloric acid (60ml) was added and the precipitate was filtered off to give the title compound (4g) 
as a solid. NMR (DMSO-de) includes d 3.95 (3H,s,0CH3). 
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Intermediate 13 

3-(3-Ethoxy-4-nitrophenyl)-2-propenoic acid 

6 Using reactions similar to those described in Intermediates 11 and 12, the title compound (3.1g) was 
obtained as a solid, m.p. 272^ from Intermediate 10 (4.0g), ethyl iodide (4ml) and potassium carbonate 
(2.6g), followed by saponification of the ester function. 

Intermediate 14 

70 

(a) 1 , 2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-(3-methoxy-4-nitrophenyl)-1-oxo-2-propenyl]isoquinoline 

A mixture of Intermediate 12 (4.9g) and 1-hydroxybenzotriazole (2.95g) in DMF (100ml) was stirred at 
room temperature for 10 min. i ,2,3,4-Tetrahydro-6,7 dimethoxy-isoquinoline (5g) was added, followed by 
dicyclohexylcarbodiimide (4.52g) and the mixture was stirred at room temperature for 16h and then filtered. 
The filtrate was concentrated in vacuo, treated with dilute hydrochloric acid, then dilute sodium hydroxide 
solution and extracted with dichioromethane. The organic extract was dried, concentrated in vacuo, and the 
residue was purified by colurTin chromatography etuling firstly with ethyl acetate: eye lohexane (4:6), then 
with ethyl acetate to give the title compound which was crystallised from ethyl acetate/ether and obtained as 
crystals (6.5g). 

NMR includes d 3.85 (6H,s. 2 x OCH3), 3.95 (3H,s,OCH3). 

The following compounds were prepared in a similar manner to Intermediate 14(a): 

(b) 2-[3-(3-Ethoxy-4-nitrophenyl)-l-oxo-2-propenyi]-1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 

The title compound (5.3g) was obtained as a solid, m.p. 152° from Intermediate 13 (3.0g) and 1,2,3,4- 
tetrahydro-6.7-dimethoxyisoquinoline (2.5g). 

(c) 1,2,3,4-Tetrahydro-6,7-dimethoxy-2-[(3-methyl-4-nitrophenyi)acetyl]isoquinoline 

The title compound (2.8g) was obtained as an oil from Intermediate 9(a) (1.8g) and 1 ,2,3,4-tetrahydro- 
6,7-dimethoxy- isoquinoline (1 .9g). 
IR: Freq CO: 1650cm-^ 

Intermediate 15 

(a) 2-[3-(4-Amino-3-methoxyphenyl)-1 -oxopropyl]-! ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 

A solution of Intermediate 14(a) (6.5g) in methanol/ethyl acetate (1:1; 100ml) was hydrogenated at room 
temperature and atmospheric pressure in the presence of 10% palladium on carbon (0.3g). After hydrogen 
absorption was completed, the catalyst was filtered off and the solution was concentrated in vacuo to give 
the title compound (6g) as an oil. 
NMR includes d 3.8 (9H,s. 3 x OCH3). 

The following compounds were prepared in a similar manner to Intermediate 15(a): 

(b) 2-[3-(4-Amino-3-ethoxyphenyl)-l -oxopropyl]-l ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 

The title compound (4.5g) was obtained as an oil from Intermediate 14(b) (5.3g). 
IR: Freq CO: 1 640cm- ^ 
50 Freq NH2: 3450cm~\ 

(c) 2-[(4-Amino-3-methylphenyl)acetyl)-l ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 

The title compound (2.4g) was obtained as an oil from Intermediate 14(c) (2.8g). 
56 IR: Freq CO: 1650cm-^ 

Freq NH2: 3340-3440cm-V 

Int rmediate 16 



18 



EP 0 494 623 A1 



(a) 2-Methoxy-4-[3-(1 .2,3,4-tetrahydro-6.7-dimethoxy-2-isoquinolinyl)propyl]ben2enamine 

A solution of Intermediate 15(a) (6g) in THF (30ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride {l .84g) in THF (50ml) at room temperature, and the mixture was heated under 
5 reflux for 2h. Water was carefully added to the cooled mixture which was then filtered. The filtrate was 
concentrated in vacuo, treated with water and extracted with dichloromethane. The organic layer was dried 
and concentrated in vacuo to give the title compound (4.2g) as an oil. 
IR: Freq NH2: 3340-3440cm-^ 

The following compounds were prepared in a similar manner to Intermediate 16(a): 

10 

(b) 2-Ethoxy-4-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propyl]benzenamine 

The title compound (2.5g) was obtained as an oil from intermediate 15(b) (4.5g). 
IR: Freq NH2: 3340-3440cm- ' . 

15 

(c) 2-Methyl-4-[2-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyl]benzenamine 

The title compound (l.7g) was obtained as a solid, m.p. 105°, from Intermediate 15(c) (2.4g). 
20 Intermediate 17 

3-Chloro 4-nitrophenol 

Concentrated nitric acid (10ml) in acetic acid (30ml) was added dropwise to a cooled solution of 3- 
25 chlorophenol (lOg) in acetic acid (10ml). After 1 hour at - 5°, the mixture was poured onto Ice, extracted 
with ether, dried over sodium sulfate and evaporated. The residue was then purified by column chromatog- 
raphy eluting with hexane-ethyl acetate (85:15) to give the title compound (9g). M.p. 120°. 

Intermediate 18 

30 

3-Methoxy-4-nitrophenol 

A solution of Intermediate 17 (4.4g) in methanol (15ml) was added to a solution of sodium (5.8g) in 
methanol (60ml) and the mixture was stirred in an autoclave for 16 h at 100°. The mixture was cooled and 
36 poured onto ice and acidified with concentrated hydrochloric acid. Methanol was then evaporated in vacuo 
inducing the crystallisation of the title compound (3.5g). M.p. 142°. 

Intermediate 19 

40 1 -(2-Chloroethoxy)-3-methy l-4-nitroben2ene 

A mixture of 3-methyl-4-nitrophenol (10g), l-bromo-2-chloroethane (16ml) and sodium hydroxide (2.9g) 
in water (50 ml) was stirred under reflux for 16h. The mixture was diluted with water and the product was 
extracted with methylene chloride. The organic extract was dried on sodium sulfate and concentrated in 
45 vacuo to give the title compound as an oil (lO.SIg). NMR includes d 2.5 (s,3H,-CH3), 3.9 (t.2H,CH2-0) and 
4:3lt2H.-CH2-CI). 

Intermediate 20 

50 (a) 3,4-Dlmethoxy-N-methy!ben2eneethanamine 



3,4-Dimethoxyben2eneethanamine (lOOg) was mixed with benzaldehyde (59g), and rotoevaporated to 
give an oil. Methyl iodide (69 ml) was then added and the mixture was heated for 48h at 40° and then 
boiled with 80% ethanol (500ml) for 3h. After half of the ethanol had evaporated, the solution was treated 
65 with ether (1 litre) to give a solid that was filtered, washed with ether, treated with dilute sodium hydroxide 
and extracted with ether to give the title compound (80g) as an oil that was distilled under reduced 
pressure, b.p. 0.1mm; 92-95°. 
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(b) 3,4-Dimethoxy-N-methy!benzenemethanamine 

3,4-Dimethoxyben2enemethanamine (100 g) was mixed with benzaldehyde (64g), and rotoevaporated to 
give an oil, Metliyl iodide (75 ml) was then added and the mixture was heated for 48h at 40° and then 
5 boiled with 80% ethanol (800ml) for 3h. After half of the ethanol had evaporated, the solution was treated 
with ether (1 litre) to give a solid that was filtered, washed with ether, treated with dilute sodium hydroxide 
and extracted with ether to give the title compound (69g) as an oil that was distilled under reduced 
pressure, b.p. 0.03mm; 91°. 

The following amines were prepared in a simitar manner to Intermediates 20(a) and 20(b): 

10 

(c) 4-Fluoro-N-methylben2enemethanamine as an oil; IR includes a peak at 3300cm"'' (NH). 



From 4-fluorobenzenemethanamine and methyl iodide. 
75 (d) 4-Methoxy-N-methylbenzenemethanamine as an oil; IR includes a peak at 3310cm~^ (NH), 
From 4-methoxybenzenemethanamine and methyl iodide, 
(e) 4-Methoxy-N-methylben2eneelhanamine as an oil; IR includes a peak at 331 Ocm"'' (NH). 



From 4-methoxybenzeneethanamine and methyl iodide. 

(f) 4-(Methylthio)-N-methylben2enemethanamine as an oil; IR includes a peak at 331 Ocm""' (NH), 
25 From 4-(methylthlo)benzenemethanamine and methyl iodide. 

(g) 4-Methyl-N-Methylben2enemethanamine as an oil; IR includes a peak at 3310cm~*' (NH). 
From 4-methylbenzenemethanamine and methyl iodide. 

30 

Intermediate 21 

(a) 3,4-Dlmethoxy-N-methy l-N-[3-(3-methyl-4-nitrophenoxy)propyl] benzenemethanamine 

35 A mixture of Intermediate 6(b) (6g), Intermediate 20(b) (4g) and potassium carbonate (3.3g) in DMF 
(80ml) was heated at 60° for 36h. The mixture was filtered and the filtrate was evaporated. The residue was 
added to water and extracted with dichloromethane. The organic layer was washed with water, dried over 
sodium sulfate filtered and evaporated. The oily residue was then chromatographed with 
dichloromethane/methanol (99:1) to give the title compound as an oil (4.6 g). NMR includes d 2.2 (s,3H,- 

40 CH3). 2.4 (S.3H.N-CH3) and 3.8 (s,6H,20CH3). 

In the same way, the following compounds were prepared: 

(b) 3,4-Dimethoxy-N-[3-(3-methoxy-4-nitrophenoxy)propyl]-N- methylbenzenemethanamine as an oil 



45 From Intermediate 6(a) and intermediate 20(b). NfVlR includes d 2.2 (s,3H,N-CH3) and 3.85 - 3.9 (2s,3H- 
6H.3O-CH3). 

(c) 3,4-Dlmethoxy-N-[3-(3-ethyl-4-nitrophenoxy)propyl]-N-met hylbenzenemethanamlne as an oil. 

50 From Intermediate 6(c) and Intermediate 20(b). NMR includes d 2,2 (s.3H,N-CH3) and 3.85 - 3.9 
(s.6H,20-CH3). 

(d) 3.4-Dimethoxy-N-methyl-N-[2-(3-methyl-4-nitrophenoxy)et hyl] benzenemethanamine as an oil 

55 From Intermediate 19 and Intermediate 20(b). NMR includes d 2.3 (s,3H,N-CH3), 2.5 (s,3H,N-CH3) and 
3.8 (s.6H,2-OCH3). 

Intermediate 22 
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(a) N-[3-(4-Amino-3-methylphenoxy)propyl]-3,4-dimethoxy-N-methylbenzenemethanamin 

A solution of Intermediate 21(a) {4.6g) in etfianol {100ml) was hydrogenated at room tennparature in 
presence of 10% palladium-on-carbon 10% (450mg). After the hydrogen absorption was completed, the 
5 catalyst was filtered off and the solution concentrated to give the title compound (3.7g) as an oil. NMR 
includes d 2.0 (s,3H,CH3), 2.1 (s.SH.N-CHg) and 3.7 (s,6H,20CH3). 
In the same way, the following compounds were prepared: 

(b) N-[3-(4-Amino-3-methoxyphenoxy)propyl]-3,4-dimethoxy-N-methylben2enemethanamine as an oil. 
From Intermediate 21(b). NMR includes d 2.2 (s,3H,N-CH3).3.85-3.9 (s,3H,OCH3) and 3.9 (s,6H,20CH3). 

(c) N-[3-(4-Amino-3-ethylphenoxy)propyl]-3,4-dirnethoxy-N-methylben2enemethanamine as an oil. 
75 From Intermediate 21(c). NMR includes d 2.1 (s,3H,N-CH3) and 3.7 (s.6H,20CH3). 

(d) N-[2-(4-Amino-3-methyiphenoxy)ethyl]-3,4-dimethoxy-N-methylben2enemethanamine as an oil. 
From Intermediate 21(d). NMR includes d 2.0 (s.SH.N-CHs), 2.2 (s,3H,N-CH3) and 3.8 (s.6H,20CH3). 

20 

Intermediate 23 



Diethyl (3-methyl-4-nitroben2yl)malonate 

25 To a solution of sodium ethanolate [prepared from l.35g Na in ethanol (30ml)] were added diethyl 
malonate (9.2ml) and then dropwise 3-methyl-4-nitrobenzyl bromide (13.4g). The mixture was stirred 30 
minutes at room temperature, then 30 minutes under reflux and then concentrated. The residue is treated 
with water and hexane, the precipitate filtered and the filtrate extracted with diethyl ether. The organic 
extract was dried on sodium sulfate and concentrate to give the title compound as an oil (4g). 

30 NMR includes d 1.15 (t,6H,2xCH3-CH2). 2.5 (s,3H,CH3-Ar), 3.16 (s.2H,CH2-Ar). 4.0 (q,4H,2xCH2-CH3). 7.0 
(m,2H,Ar), 7.7 (d,1H.Ar). 

Intermediate 24 



35 3-(3-Methyl-4-nitrophenyi)propionic acid 

Intermediate 23 (4g) was added dropwise to a solution of potassium hydroxide (3.1 g) in water and the 
mixture is stirred under reflux for 2 hours, diluted with water, washed with diethyl ether and then acidified 
with a dilute solution of hydrochloric acid. After extraction with diethyl ether and concentration, the 
40 concentrate was heated at 130° for 3h to give the title compound as a yellow solid (2.3g). NMR (CDCI3) 
includes d 2.5 (s.3H,CH3) and 2.9 (m,4H,2CH2). 

Intermediate 25 



45 (a) N-[ (3,4-Dimethoxyphenyl)methyl]-N-methyl-3-methyt-4-nitrobenzeneethanamide 



A mixture of Intermediate 9(a) (2g) and Vhydroxybenzotriazole (1.6g) in DMF (35ml) was stirred at room 
temperature for 5 min. Intermediate 20(b) (1.9g) in DMF (20 ml) was then added, followed by dicyclohexyl- 
carbodiimide (2.1g) and the mixture was stirred at room temperature for 16h and then filtered. The filtrate 
50 was concentrated in vacuo, treated with dilute sodium hydroxide solution and extracted with dich- 
loromethane. The combined, dried organic extracts were evaporated and the residue was purified by 
column chromatography eluting with dichloromethane/methanol (97:3) to give the title compound (1.7g) as 
an oil. IR includes a signal at l640cm-l(CO). 

In the same way, the following compounds were prepared: 

55 

(b) N-[(3,4-Dimethoxyphenyl)methyl]-N-methyl-3-methoxy-4-nitroben2eneethanamide 
From Intermediate 9(b) and Intermediate 20(b). IR includes a signal at 1645cm-1 (CO). 
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(c) N-[(3.4-Dimethoxypheny l)nnethyi]-N-methyl-3-methyl-4-nitrobenzenepropanamide as an oil 

From Intermediate 24 and Intermediate 20(b). NMR (CDCb) includes d 2.5 (s.SH.-CHa). 2.9 (s.SH.N- 
CH3) and 3.8 (s.6H,20CH3). 

5 

Intermediate 26 

(a) 4-Amino-3-methyl-N-[(3,4-dimethoxyphenyl)methyi]-N-methytbenzeneethanamide 

10 A solution of Intermediate 25(a) (l.7g) in ethanol (60m!) was hydrogenated at room temperature in 
presence of 10% palladium-on- carbon (0.25g). After the hydrogen absorption was completed the catalyst 
was filtered off and the solution concentrated to give the title compound (1.4g) as an oil. IR includes signals 
at 3450-3350 cm-1 (NH2) and 1630 cm-1 (CO). 

In the same way. the following compounds were prepared: 

75 

(b) 4-Amino-3-methoxy-N-[(3.4-dimethoxyphenyl)methyl]-N-m ethylbenzeneethanamide 



From Intermediate 25(b). iR includes signals at 3450-3350cm-1 (NH2) and 1625 cm-1 (CO). 
20 (c) 4-Amino-3-methyt-N-[(3,4-dimethoxyphenyl)methyl]-N-methylben2enepropanamide 

From Intermediate 25(c). NMR includes d 2.1 (3H,s,CH3), 2.75 (SH.s.N-CHa) and 3.8 (6H,s.20CH3). 
Intermediate 27 

25 

(a) 4-Amino-3-methyl-N-[(3,4-dimethoxyphenyl)methyl]-N-methylbenzeneethanamine 

A solution of Intermediate 26(a) (1.4g) in THF (50ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (0.7g) in THF (30 ml) at room temperature and the mixture was heated under 
30 reflux for 3h. Water was added carefully to the cooled mixture which was then filtered on a celite pad, 
washed with THF, evaporated and extracted with ether. The ethereal extracts were dried and evaporated to 
give the title compound (lg) as an oil. IR includes a signal at 3450 - 3350 cm-1 (NH2). 

In the same way, the following compounds were prepared: 

36 (b) 4-Amino-3-methoxy-N-[(3,4-dimethoxyphenyl)methyl]-N-methylbenzeneethanamine 
From Intermediate 26(b). IR includes a signal at 3455 - 3345 cm-1 (NH2). 
(c) 4-Amino-3-methyl-N-[(3,4"dimethoxyphenyl)methyl]-N-methylbenzenepropanamine as an oil 

40 

From Intermediate 26(c). NMR includes d 2.0 (3H,s,-CH3), 2.1 (3H,s,N-CH3) and 3.8 (6H,s.20CH3). 
Intermediate 28 



45 N-[(3,4-Dimethoxyphenyl)methyl]-N-methyl-3-methoxy-4-nitrobenzene-2-propenamlde 



A mixture of Intermediate 12 (3g) and l-hydroxybenzotriazole (l.95g) in DMF (100 ml) was stirred at 
room temperature for 10 minutes. Intermediate 20(b) (2.5g) was added, followed by dicyclohexylcar- 
bodiimide (2.95g) and the mixture was stirred at room temperature for 16 h and then filtered. The filtrate 
50 was concentrated in vacuo, treated with dilute hydrochloric acid solution, then dilute sodium hydroxide 
solution and extracted witli methylene chloride. The organic extract was dried with sodium sulfate and 
concentrated. The residue was purified by column chromatography eluting with ethyl acetate to give the title 
compound (4.4g). 

NMR includes d 2.9 (3H,s,N-CH3), 3.85 (3H,s,0CH.) and 3.9 {6H,s,20CH3). 

55 

Intermediate 29 

4-Amino-3-methoxy-N-[(3,4-dimethoxyphenyl)methyl]-N-methylbenzenepropanamide 
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A solution of Intermediate 28 (8.4g) in methanol/ethy! acetate (1:1, lOOml) was hydrogenated at room 
temperature in presence of 10% palladium-on-carbon (0.3g). After tfie hydrogen absorption was complet d. 
the catalyst was filtered off and the solution concentrated to give the title compound (7.3g) as an oil. IR 
includes signals at 3450-3350 cm-l (NH2) and 1635 cm-l (CO). 

6 

Intermediate 30 

4-Amino-3-methoxy-N-[(3,4-dimethoxyphenyl)methyl]-N-nnethylbenzenepropanamine 

10 A solution of Intermediate 29 (7.32g) in tetrahydrofuran (100 ml) was added dropwise to a stirred 
suspension of lithium aluminium hydride (2.3g) in tetrahydrofuran (100 ml) at room temperature and the 
mixture was heated under reflux 1 h. Water (20 ml) was added carefully to the cooled mixture which was 
filtered on a celite pad, washed with diethyl ether, concentrated and extracted with methylene chloride. The 
organic extract was dried on sodium sulfate, evaporated and the product purified by column chromatog- 

75 raphy on silica gel eluting with dichtoromethane/methanol (95:5) to give the title compound as an oil (2.5g). 
IR includes a signal at 3440-3340 cm-l (NH2). 

Intermediate 31 

20 (a) N-[(3,4-Dimethoxyphenyl)methyl]-N-methyl-4-nitrobenzenebutanamide 



A mixture of 4-nitroben2enebutanoic acid (31 g) and thionyl chloride (200ml) was heated under reflux for 
1 h. The solution was then concentrated and coevaporated with benzene to give an oil. This oil was 
dissolved in acetone (lOOml) and added dropwise to a stirred mixture of Intermediate 20(b) (28.6g) and 
25 sodium hydrogen carbonate (35 g) in acetone (150 ml) at room temperature. Stirring was continued for 4h, 
the mixture was then filtered and the filtrate was concentrated. The residue was poured into water and then 
extracted with dichloromethane. The organic phase was evaporated to give the title compound (41.5 g) as 
an oil. Recrystallisation from ethanol gave the title compound as a solid, MP : 90°. 

30 (b) N-[(3,4-Dimethoxyphenyl)methyl]-N-methyl-4-nitrobenzeneethanamide 

A mixture of 4-nitroben2eneacetic acid (22 g) and thionyl chloride (200 ml) was heated under reflux for 
3h. The solution was concentrated and then coevaporated with benzene to give an oil. This oil was 
dissolved in acetone (lOOml) and added dropwise to a stirred mixture of Intermediate 20(b) (22g) and 
35 sodium hydrogen carbonate (15.3 g) in acetone (100 ml) at room temperature. Stirring was continued for 6 
hours, the mixture was then filtered and the filtrate was concentrated. The residue was poured into water 
and extracted with ethyl acetate. The organic phase was washed first with dilute sodium hydroxide solution, 
then with water, dried and concentrated to give the title compound (22.3g) as an oil. IR includes a peak at 
1650cm-1 (CO). 

40 The following amides were prepared in a similar manner to Intermediates 31(a)and 31(b): 

(c) N-[2-(3,4-Dimethoxyphenyl)ethyll-N-methyi-4-nilroben2enebutanamide as an oil; IR includes a peak at 
1640cm-^ (CO). 

45 From 4-nitroben2enebutanoic acid and Intermediate 20(a). 

(d) N-[2-(3,4-Dimethoxyphenyl)ethyl]-N-methyl-4-nitroben2enepropanamide as an oil; IR includes a peak at 
1640cm-' (CO). 

50 From 4-nitroben2enepropano(c acid and Intermediate 20(a). 

(e) N-[2-(3,4-Dimethoxyphenyl)ethyl]-N-methyl-4-nitroben2eneethanamide as an oil; IR includes a peak at 
1650cm-i (CO). ' 

55 From 4-nitrobenzeneacetic acid and Intermediate 20(a). 

(f) N-[(3,4-Dimethoxyphenyl)methyl]-N-methyl-4-nilroben2enepropanamlde as an oil; IR includes a peak at 
1640cm-'' (CO). 
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From 4-nitrobenzenepropanoic acid and Intermediate 20(b). 

(g) N-[(4-Methoxyphenyl)methyl]-N-nnethyi-4-nitrob en2enepropanamide as an oil; IR includes a peak at 
1640cm-^ (CO). ~' 

5 

From 4-nitroben2enepropanoic acid and Intermediate 20(d). 

(h) N-[2-(4-Methoxyphenyl)ethyl]-N-metiiyl-4-nitrobenzenebutanamide as an oil; IR includes a peak at 
1650cm-i (CO). 

10 

From 4-nitrobenzenebutanoic acid and Intermediate 20(e). 

(i) N-[(4-Fluorophenyl)methyl]-N-methyl-4-nitrobenzenebutanamide as an oil; IR includes a peak at 
1640cm-^ (CO). 

75 

From 4-nitroben2enebulanoic acid and Intermediate 20(c). 

(j) N-[[4-(Methylthio)phenyl]methyl]-N-methyl-4-nitrobenzenebutanamide as an oil; IR includes a peak at 
1640cm-i (CO). 

20 

From 4-nitrobenzenebutanoic acid and Intermediate 20(f). 

(k) N-[2-(4-Methoxyphenyl)ethyl]-N-methyI-4-nitrobenzeneethanamide as an oil; IR includes a peak at 
1650cm-^ (CO). 

25 

From 4-nitroben2eneacetic acid and Intermediate 20(e). 

(1) N-[(3,4-Dimethoxypheny!)methyl]-N-metliyl-4-nitrobenzenepentanamide as an oil; IR includes a peak at 
1650cm-i (CO). 

30 

From 4-nitroben2enepentanoic acid and Intermediate 20(b). 
Intermediate 32 



35 (a) 4-Amino-N-[(3,4-dimethGxyprienyl)methyl]-N-methylbenzenebutanamide 

Intermediate 31(a) (40g) was dissolved in a mixture of methanol (300 ml) and concentrated hydrochloric 
acid (160ml) at room temperature with stirring. Iron powder (21 g) was then added slowly, and the reaction 
mixture was heated under reflux for lh. The mixture was then evaporated and basified with sodium 
40 hydroxide solution. Ethyl acetate (i litre) was added and the mixture was filtered. The organic phase was 
washed with water, dried and evaporated to give the title compound (30 g) as an oil. IR includes peaks at 
1630 cm-i (CO), 3350-3430cm-i (NH^). 

(b) 4-Amino-N-[(3,4-dimethoxyphenyl)methyl]-N-methylbenzeneethanamide 

45 

Intermediate 31(b) (22g) was dissolved in a mixture of methanol (300 ml) and concentrated hydrochloric 
acid (150 ml) at room temperature with stirring, iron powder (18 g) was then added slowly, and the reaction 
mixture was heated under reflux for 3 h. The mixture was then evaporated, basified with sodium hydroxide 
solution, and extracted with ethyl acetate. The organic phase was washed with water, dried and evaporated 
50 to give the title compound (14 g) as an oil. IR includes peaks at 1620cm-1 (CO) and 3350-3450cm-1 (NH2). 

The following compounds were prepared in a similar manner to Intermediates 32(a) and 32(b): 

(c) 4-Amino-N-[2-(3,4-dimethoxyphenyl)ethyi]-N-methylbenzen ebutanamide as an oil; IR includes peaks at 
1630cm-^ (CO) and 3330-3420cm-' (NH2). ~ 

55 

From Intermediate 31(c). 

(d) 4-Amino-N-[2-(3,4-dimethoxyphenyl)ethyl]-N-methylbenzenepropanamlde as an oil; IR includes peaks at 
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1630cm-'' (CO) and 3340-3420cm-i (NH2). 
From Intermediate 31(d). 

5 (e) 4-Amino-N-[2-(3,4-dimethoxyphenyl)ethyl]-N-methylbenzeneethanamide as an oil; IR includes peaks at 
1640cm-^ (CO) and 3330-3420cm-^ (NH2). 

From Intermediate 31 (e). 

10 (f) 4-Amino-N-[(3,4-dimethoxyphenyl)methyl]-N-methylben2enepropanamide as an oil; IR includes peaks at 
1640cm-'' (CO) and 3350-3440cm-^ (NH2). 

From Intermediate 31(f). 

T5 (g) 4-Amino-N-[(4-methoxyphenyl)methyl]-N-methylbenzenepropanamide as an oil; IR includes peaks at 
1650cm-i (CO) and 3330-3420cm-i (NH2). 

From Intermediate 31(g). 

20 (h) 4-Amino-N-[2-(4-methoxyphenyl)ethyl]-N-methylben2ene butanamide as an oil; IR includes peaks at 
1640cm-'' (CO) and 3340-3430cm-^ (NH2). 

From Intermediate 31(h). 

25 (i) 4-Amino-N-[(4-fluorophenyl)methyl]-N-methyibenzenebutanamide as an oil; IR includes peaks at 
1640cm-^ (CO) and 3340-3430cm-^ (NH2). 

From Intermediate 31 (i). 

30 0) 4-Amino-N-[[4-(methylthio)phenyl]methyi]-N-methylben2enebutanamide as an oil; IR Includes peaks at 
1640cm-^ (CO) and 3340-3430cm-^ (NH2). 

From Intermediate 31 (j)- 

35 (k) 4-Amino-N-[2-(4-methoxyphenyl)ethyl]-N-nnethylbenzeneethanamide as an oil; IR includes peaks at 
1635cm-^ (CO) and 3340-3440cm-i (NH2). 

From Intermediate 31 (k). 

40 (I) 4-Amino-N-[(3,4-dimethoxyphenyl)methyl]-N-methylbenzenepentanamide as an oil; IR includes peaks at 
1630cm-'' (CO) and 3340-3420cm-i (NH2). " 

From Intermediate 31(1). 

45 Intermediate 33 



(a) 4-Amino-N-[(3,4-dimethoxyphenyl)methyl]-N-methylbenzenebutanamlne 

A solution of Intermediate 32(a) (30g) in THF (150 ml) was added dropwise to a stirred suspension of 
50 lithium aluminium hydride (lOg) in THF (150 ml) at room temperature and the mixture was heated under 
reflux for 3h. Water was added carefully to the cooled mixture, which was then filtered, washed with THF, 
evaporated, and extracted with ether. The combined ethereal extracts were dried and evaporated to give the 
title compound (21 g) as an oil. IR includes a peak at 3370-3440cm-l (NH2)- 



55 (b) 4'Amino-N-[(3,4-dimethoxyphenyl)methyl]-N- methyibenzeneethanamine 

A solution of Intermediate 32(b) (14g) in THF (100 ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (8 g) in THF (100 ml) at room temperature and the mixture was heated under 
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reflux for 3 hours. Water was added carefully to the cooled mixture which was then filtered, washed with 
THF, vaporated and extracted with ether. The combined ethereal extracts were dried and evaporated to 
giv the title compound (9.5 g) as an oil. IR includes a peak at 3360-3430cm-1 (NH2). 

The following compounds were prepared in a similar manner to Intermediates 33(a) and 33(b): 

s 

(c) 4-Amino-N-[2-(3,4-dimerhoxyphenyl)ethyl]-N-methylbenzen ebutanamine as an oil; IR includes a peak at 
3360-3430cm-i (NH2). 

From Intermediate 32(c). 

10 

(d) 4-Amino-N-[2-(3,4-dimethoxyphenyt)ethyl]-N-methylbenzenepropanamine as an oil; IR includes a peak at 
3360-3460cm-^ (NH2). ' 

From Intermediate 32(d). 

75 

(e) 4-Amino-N-[2-(3,4-dimethoxyphenyl)ethyl]-N-methylbenzeneethanamine as an oil; IR includes a peak at 
3360-3430cm-^ (NH2). 

From Intermediate 32(e). 

20 

(f) 4-Amlno-N-[(3,4-dimethoxyphenyl)methyl]-N-methylben2enepropanamine as an oil; IR includes a peak at 
3360-3440cm-^ (NH2). 

From Intermediate 32(f). 

25 

(g) 4-Amino-N-[(4-methoxyphenyl)methyl]-N-methylben2enepropanamine as an oil; IR includes a peak at 
3360-3430cm-^ (NH2). 

From Intermediate 32(g). 

30 

(h) 4-Amino-N-[2-(4-methoxypheny!)ethyl]-N-methylben2enebutanamine as an oil; IR includes a peak at 
3380-3460cm-i (NH2)- 

From Intermediate 32(h). 

35 

(I) 4-Amino-N-[(4-fluorophenyl)methyl]-N-methylben2enebutanamine as an oil; IR includes a peak at 3350- 
3430cm-i (NH2). 

From Intermediate 32(i). 

40 

(j) 4-Amino-N-[[4-(methylthio)phenyl]methyl]-N-methylben2enebutanamine as an oil; IR includes a peak at 
3350-3430cm-^ (NH2). 

From Intermediate 32 (j). 

45 

(k) 4-Amino-N-[2-(4-methoxyphenyl)ethyf]-N-methy!ben2eneethanamine as an oil; IR includes a peak at 
3360-3440cm-i (NH2). 

From Intermediate 32(k). 

50 

(I) 4-Amino-N-[(3,4-dimethoxyphenyi)methyl]-N-methylben2ene pentanamine as an oil; IR includes a peak at 
3360-3440cm-^ (NH2). 

From Intermediate 32(1). 

56 

Intermediate 34 

(a) N-[2-(3,4-Dimethoxyphenyl)ethyl]-N-methyl-2-(4-nitrophenoxy)acetamide 
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A mixture of (4-nitrophenoxy)acetic acid (51 g) and thionyl chloride was heated und r reflux for 2h. The 
solution was concentrated and then coevaporated with benzene to give a solid. This solid was dissolved in 
acetone (250 nnl) and added dropwise to a stirred nnixture of Intermediate 20(a) (50g) and sodium hydrogen 
carbonate (22g) in acetone (250 nnl) at roonn temperature. Stirring was continued for 4h, the mixtur was 
6 then filtered and the filtrate was concentrated. The residue was treated with water and extracted with ethyl 
acetate. The organic phase was washed first with dilute sodium hydroxide, then with water, dried and 
concentrated. Recrystallisation from ethanol gave the title compound (82 g). MP 121°. 

The following compounds were prepared in a similar manner to Intermediate 34(a): 

10 (b) N-[(3,4-Dimethoxyphenyl)methyt]-N-methyl-2-(4-nitrophenoxy)acetamide. MP 130° 
From (4-nitrophenoxy)acetic acid and Intermediate 20(b). 

(c) N-Methyl-2-(4-nitrophenoxy)-N-(phenylmethyl)acetamide. MP 98°. 

76 

From (4-nitrophenoxy)acetic acid and N-methylbenzenemethanamine. 

(d) N-[(3,4-Dimethoxyphe nyl)methyl]-N-methyl-2-(4-nitrophenylthio)acetamide as an oil. NMR includes sig- 

nals at d 3.0 (SH.s.N-CHl ) and 3.8 (6H.S.OCH3). ~ 

20 

From (4-nitrophenylthio)acetic acid and Intermediate 20(b). 

(e) N-[2-(4-Methoxyphenyl)ethyl]-N-methyl-2-(4-nitrophenoxy)acetamide. MP 107°. 



25 From (4-nitrophenoxy)acettc acid and Intermediate 20(e). 

(f) N-[(4-Methoxyphenyl)methy!]-N-methyl-2-(4-nitrophenoxy)acetamide. MP 120°. 

From (4-nitrophenoxy)acetic acid and Intermediate 20(d). 

30 

(g) N-Methyl-N-[(4-methylphenyl)methyl]-2-(4-nitrophenoxy)acetamide. MP 126°. 



From (4-nitrophenoxy)acetic acid and Intermediate 20(g). 
35 (h) N-Methyl-N-[[4-(methyithio)pheny!]methyl]-2-(4-nitrophenoxy) acetamide. MP 122°. 
From (4-nitrophenoxy)acetic acid and Intermediate 20(f). 
(i) N-Ethyl-2-(4-nitrophenoxy)-N-(phenylmethyl)acetamide as an oil; IR includes a peak at 1655cm~'' (CO). 

40 

From (4-nitrophenoxy)acetic acid and N-ethylbenzenemethanamine. 
Intermediate 35 

45 (a) 2-(4-Aminophenoxy)-N-[2-(3,4-dimethoxyphenyl)ethyl]-N-methylacetamide 



A solution of Intermediate 34(a) (37. 5g) in ethanol (350 ml) was hydrogenated at room temperature in 
the presence of 10% palladium on carbon (3.5 g). After hydrogen absorption was completed, the catalyst 
was filtered off and the solution was concentrated to give the title compound (34 g) as an oil. IR includes 
50 peaks at 1650cm-^ (CO) and 3340-3400cm-i (NH2). 

The following compounds were prepared in a similar manner to Intermediate 35(a): 

(b) 2-(4-Amlnophenoxy)-N-[(3,4-dimethoxyphenyl)methyl]-N-methylacetamide as an oil. IR includes peaks at 
1 650cm-^ (CO) and 3340^00cm-^ (NH2). 

55 

From Intermediate 34(b). 

(c) 2-(4-Aminophenoxy)-N-methyt-N-(phenylmethyl)acetamide as an oil. IR includes peaks at 1660cm"'' 
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(CO) and 3300-3420cm- {NH2). 
From Intermediate 34(c). 

5 (d) 2-(4-Aminophenylthio)-N-[(3,4-dimethoxyphenyl)methy!]-N-methyl acetamide as an oil. IR includes peaks 
at 1645 cm"^ (CO) and 3350cm-' (NH2). 

From Intermediate 34(ci). 

70 (e) 2-(4-Aminophenoxy)-N-[2-(4-methoxyphenyl)etliyl]-N-methylacetamide as an oil. IR includes peaks at 
1630cm-i (CO) and 3350-3420cm-^ (NH2). 

From Intermediate 34(e). 

75 (f) 2-(4-Aminophenoxy)-N-[(4-methoxyphenyi)methyl]-N-methyiacetamide as an oil. IR includes peaks at 
1 650cm"i (CO) and 3340-3 430cm-^ (NH2). 

From Intermediate 34(f). 

20 (g) 2-(4-Aminophenoxy)-N-melhyl-N-[(4-methylphenyl)methyl]acetamide as an oil. IR includes peaks at 
1 650cm-^ (CO) and 3350-3420cm-^ (NH2). 

From Intermediate 34(g). 

25 (h) 2-(4-Amlnoplrienoxy)-N-rnetliyl-N-[[4-(methylthio)pheny!]methyl] acetamide as an oil. IR includes peaks at 
1 660cm-^ (CO) and 3340-3420cm-' (NH2). 

From Intermediate 34(h). 

30 (i) 2-(4-Aminophenoxy)-N-ethyl-N-(phenylmethyl)acetamide as an oil. IR includes peaks at 1650cm*'' (CO) 
and 3350-3430cm-i (NH2). 

From Intermediate 34(i) 

35 Intermediate 36 



(a) N-[2-(4-Aminoplienoxy)ethyl]-3,4-dimethoxy-N-methylben2eneethanamine 

A solution of Intermediate 35(a) (20 g) in THF (200 ml) was added dropwise to a stirred suspension of 
40 lithium aluminium hydride in THF (100 ml) at room temperature and the mixture was heated under reflux for 
3h. Water was added carefully to the cooled mixture which was then filtered, washed with THF, evaporated 
and extracted with ether. The combined ethereal extracts were dried and evaporated to give the title 
compound (11 g) as an oil. IR includes a peak at 3350-3430cm-l (NH2). 

The following compounds were prepared in a similar manner to Intermediate 36(a): 

45 

(b) N-[2-(4-Aminophenoxy)L'thyi]-3,4-dtmethoxy-N-methylbenzenemethanamine as an oil. IR includes a peak 
at 3360-3420cm-^ (NH?"). ^ "~ 

From Intermediate 35(b). 

50 

(c) N-[2-(4-Aminophenoxy)ethyl]-N-methylben2enemethanamine as an oil. IR includes a peak at 3330- 
3420cm-^ (NH2). 

From Intermediate 35(c). 

55 

(d) N-[2-(4-Aminophenyllhio)et[iyl]-3,4-dimethoxy-N-methylbenzenemethanamine as an oil. NMR includes 
signals at d 2.30 (3H,s,N-CH3) and 3.85 (BH.s.OCHa). 
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From Intermediate 35(d). 

(e) N-[2-(4-Aminophenoxy)ethylH-methoxy-N-methylben2eneethanamine as an oil. IR includes a peak at 
3340-3430cm-^ (NH2). 

5 

From Intermediate 35(e). 

(f) N-[2*(4-Aminophenoxv)ethy!]-4-methoxy-N-methylben2enemethanamine as an oil. IR includes a peak at 
3350-3430cm-^ (NH2)T 

10 

From Intermediate 35(f). 

(g) N-[2-(4-Aminophenoxy)ethyl]-4-methyl-N-methylbenzenemethanamine as an oil. IR includes a peak at 
3350-3430cm-i (NH3). " 

75 

From Intermeiate 35(g). 

(h) N-[2-(4-Aminophenoxy)ethy!]-N-methyi-4-(methyithio) be nzenemethanamine as an oil. IR includes a peak 
at 3350-3420cm-^ (NH?). 

20 

From Intermediate 35(h). 

(i) N-[2-(4-Aminophenoxy)ethyl]-N-ethylben2enemethanamine as an oil. IR includes a peak at 3360- 
3430cm-^ (NH2). 

25 

From Intermediate 35(i). 
Intermediate 37 

30 (a) 3,4-Dimethoxy-N-methyl-N-[3-(4-nitrophenoxy)propyl] benzeneethanamine 

A mixture of 1-(3-bromopropoxy)-4-nitroben2ene (18.7 g) and intermediate 20(a) (14.1g) were heated for 
30 min at 140° and then diluted with water. The mixture was extracted with dichloromethane, and the 
organic phase was washed with water, dried and concentrated. The residue was purified by column 
35 chromatography eluting with dichloromethane/methanol (95:5) to give the title compound (18g) as an oil. 
NMR includes a signal at d 2.38 (3H,s,N-CH3). 

The following compounds were prepared in a similar manner to Intermediate 37(a): 

(b) 4-Methoxy-N-methyl-N-[3-(4-nitrQphenoxy)propyl] benzeneethanamine as an oil. NMR includes a signal 
40 at d 2.40 (3H.s,N-CH3). 

From 1-(3-bromopropoxy)-4-nitrobenzene and Intermediate 20(e). 

(c) 3,4-Dimethoxy-N-methy!-N-[3-(4-nitrophenoxy)propyl] benzenemethanamine as an oil. NMR includes a 
45 signal at d 2.40 (3H,s,N-CHiy 

From 1-(3-bromopropoxy)-4-nitroben2ene and Intermediate 20(b). 

(d) 3,4-Dimethoxy-N-meihyl-N-[3-[(4-nitrophenyl)thio]propyl] benzenemethanamine as an oil. NMR includes 
50 a signal at d 2.40 (3H,¥, N -Cfh). 

From i-[{3-bromopropyl)thio]-4-nitroben2ene and Intermediate 20(b). 
Intermediate 38 

55 

(a) N-[3"(4-Aminophenoxy)propyl]-3=4-dimethoxy-N-methylbenzeneethanamine 



A solution of Intermediate 37(a) (18g) in ethanol (200 ml) was hydrogenated at room temperature in the 
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presence of 10% palladium on carbon (1 g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound (15g) as an oil. IR includ s a peak 
at 3300-3370cm-1 (NH2). 

The following compounds were prepared in a similar manner to Intermediate 38(a): 

5 

(b) N-[3-(4-Aminophenoxy)propyl]-4-methoxy-N-methylbenzeneethanamtne as an oil. IR includes a peak at 
3350-3430cm-^ (NH2). 

From Intermediate 37(b). 

70 

(c) N-[3'(4-Aminophenoxy)propyl]-3,4-dimethoxy-N-methylbenzenemethanamine as an oil. IR includes a 
peak at3360-3430cm-^ {NH2). 

From Intermediate 37(c). 

75 

(d) N-[3-[(4-Aminophenyl)lhio]propyl]-3,4-dimethoxy-N-methylben2enemethanamine as an oil. IR includes a 
peak at 3370-3450cm- '" {NH?). " 

From Intermediate 37(d). 

20 

Intermediate 39 

9,10-Dihydro-2-(methylthio)-9-oxo-4-acridinecarboxylic acid 

25 (I) 2-[(2-Carboxyphenyl)amino]-5-(methylthio)benzoic acid 

A mixture of 2-chtoro-5-(methylthio)ben2oic acid (10 g), anthranilic acid (7 g), potassium carbonate (14 
g) and copper (1 g) in 2-(2-methoxyethoxy)ethanol(100 ml) was heated at 180° for 24h. Water (400 ml) was 
then added, and the catalyst was filtered off. The filtrate was acidified with dilute hydrochloric acid. The 
30 resulting precipitate was filtered off, washed with water, dried, and crystallised from methanol to give the 
title compound (4.5g) as crystals. IR includes peaks at 3300cm-1 (NH) and 1700cm-1 (COaH). 

(ii) 9,1 0-Dihydro-2-(methy lthio)-9-oxo-4-acridinecarboxylic acid 

35 The product of part (i) above (2g) in phosphorus oxychtoride (6 ml) was heated at reflux for 1h. The 
solution was then cooled (to 0°), and water (15 ml) was added slowly. The mixture was then heated at 100° 
for 10 min and then poured onto cracked tee. The resulting precipitate was filtered off, washed with water, 
and crystallised from methanol to give the title compound (i.6g). IR includes peaks at 1690cm-1 (CO2H) 
and 1620cm-l (CO). 

40 

Intermediate 40 

N-[4-(3-Bromopropoxy)phenyl]-9,10-dihydro-9-oxo-4-acridinecarboxamide 



45 (i) N-[4-(3-Bromopropoxy)phenyl]acetamide 

A mixture of N-(4-hydroxyphenyl)acetamide (10 g) and potassium carbonate (11 g) in DMF (200 ml) was 
stirred for 20 min at room temperature. 1 ,3-Dibromopropane (35 ml) was then added and stirring was 
continued for 4 h. The mixture was filtered and the filtrate was concentrated in vacuo. The residue was 
50 treated with water and extracted with dichloromethane. The organic phase was washed first with dilute 
sodium hydroxide, then with water, dried and concentrated to give a solid which was triturated with hexane 
to give the title compound (I4g), MP: 120°. 

(ii) 4-(3-Bromopropoxy)ben2enamine 

55 

A mixture of the product of part (i) above (13g) and 5N hydrochloric acid (200 ml) was heated under 
reflux for 2 h. After cooling, the mixture was basified with sodium hydroxide solution and extracted with 
dichloromethane. The organic phase was evaporated to give the title compound (7g) as an oil. IR includes a 
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peak at 3360-3450cnn-1 (NH). 

(jji) N-[4-(3'Bromopropoxy)phenyl]-9,10-dihydro-9-oxo-4-acridinecarboxamide 

5 A mixture of 9,iO-dihydro-9-oxo-4-acridinecarboxyltc acid (1.5 g) and 1 -hydroxybenzotriazole (1.1 g) in 
DMF (50 ml) was stirred at room temperature for 10 min. The product of part (ii) above (1.5g) was then 
added followed by dicyclohexyicarbodiimide (1.3 g), and the mixture was stirred at room temperature for 16 
h and then filtered. The filtrate was concentrated in vacuo, treated with water and extracted with 
dichloromethane. The combined, dried organic extracts were concentrated to give the title compound (0.5g) 

10 which was recrystallisecl from acetonitrile, MP 126^^, 



Intermediate 41 



N-[(3.4-Dimethoxypheny i)methyl]-N-methyl-4-nitrophenylaminocarbony!methanamine 

75 ~~~ 

A mixture of Intermediate 20(b) (2.8g), Intermediate 56 (3g) and potassium carbonate (2.3g) in DMF 
(50ml) was heated at 60° for 24h. The mixture was then evaporated, extracted with dichloromethane, 
washed with water, dried and concentrated to give a solid which was recrystallised from diethyl ether to 
provide the title compo und (3.7g). MP: 120°. 

20 

Intermediate 42 

N-[(3,4-Dimethoxyphenyl)methyi]-N-methyl-4-aminophenylaminocarbonylmethanamine 

25 A solution of Intermediate 41 (3.6g) in ethanol (100ml) was hydrogenated at room temperature In the 
presence of 10% palladium on carbon (500mg). After hydrogen absorption was completed the catalyst was 
removed by filtration and the filtrate was concentrated to give the title compound (3.5g). 
NMR includes signals at d 2.5 {3H,s,N-CH3); 3.8 {6H,s,OCH3). 



30 Intermediate 43 



N-[2-(4-Aminophenylamino)ethyl]-3,4-dimethoxy-N-methylbenzenemethanamine 

A solution of intermediate 42 (3.5g) in THF {50ml) was added dropwise to a stirred suspension of 
35 lithium aluminium hydride in THF (30ml) at room temperature and the mixture was heated under reflux for 
48h. Water was added carefully to the cooled mixture which was then filtered on a celite pad. The filtrate 
was evaporated to dryness and upon column chromatography (dichloromethane-methanot), the remaining 
residue gave the title compound (1.4g). 

NMR includes signals at d 2.15 (3H,s.N-CH3); 2.5 and 3 (4H,2t.-CH2-CH2); 3.7 (6H.S.OCH3). 

40 

Intermediate 44 

9,1 0-Dihydro-5,7-dimethoxy-9-oxo-4-acridinecarboxylic acid 



45 A mixture of 2-iodoisophthalic acid (5.8g), 2,4-dimethoxy-aniline (4.3g) and cuprous chloride (1g) in 2,3- 
butanediol (20ml) and toluene (lOmI) was heated to 120°. After most of toluene has distilled off. N- 
ethylmorpholine (10ml) was added and the mixture was stirred at 120° for one hour. After cooling and 
dilution with 2N potassium carbonate the solution was filtered on celite. The filtrate was acidified with 2N 
hydrochloric acid and the greenish precipitate was recovered by filtration. 

50 The product (4g) was heated in polyphosphoric acid (50g) at 120° for 1.5 hour to give the title 
compound which was recovered as a solid (1.5g) by precipitation with water and purified by dissolving in IN 
sodium hydroxide and reprecipitation with acetic acid (pH 4). 



Analysis Found : 


C,62.1; 


H,4.6; 


N,4.3; 


C1SH13NO5, 0.5 H2O Requires : 


C,62.3; 


H.4.6; 


N.4.5%. 



The following acid was prepared in a similar manner to Intermediate 44. 
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Int rmediate 45 

9,10-Dihydro-6.7,8-trimethoxy-9-oxo-4-acridinecarboxyiic acid (i.5g). IR includes a peak at 1620cm"^ (CO). 
5 From 3,4,5-trimethoxyaniline (3.8g) and 2-iodoisophthalic acid (5g). 
Intermediate 46 
3-(2-Bromoethyl)nitroben2ene 

10 

Phosphorus tribromide (0.94ml) was added dropwise to a solution of 3-nitrophenethyl alcohol (5g) in 
anhydrous diethyl ether (30ml) at 0°. The mixture was stirred at room temperature for 2 hours and then 
treated with a solution of potassium carbonate and then water. The organic layer was dried and con- 
centrated in vacuo to give the title compound as an oil (4.51 g). 
75 NI^R includes d 3.25 (m,2H,CH3-Ph) and 3.55 (m.2H,CH2-Br). 

Intermediate 47 



(a) N-[(3,4-Dimethoxyphenyl)methyl]-N-methy!-3-nitrobenzeneelhanamine 

20 

A mixture of Intermediate 46 (2.2g), Intermediate 20(b) (1.71g) and potassium carbonate {1.58g) in DMF 
(50ml) was heated at 60" for 36 hours. The mixture was filtered and the filtrate concentrated in vacuo. The 
residue was treated with water and extracted with methylene chloride. The organic extract was dried, 
concentrated and purified by column chromatography on silica gel eluting with methylene chloride/methanol 
25 (99:1) to give the title compound as an oil (1g). 

NMR includes d 2.2 (s,3H,N-CH3) and 3.7 (s,6H.2x0CH3). 

In the same way was prepared the following compound: 

(b) N-[(3.4-Dimethoxyphenyl)methyl]-N-methyl-3-(3-nitrophenQxy) propanamine 

30 

From 3-(3-bromopropoxy)nitroben2ene and Intermediate 20(b). 
NMR includes d 2.2 (s,3H,N-CH3), 3.35 (s,2H,N-CH2-Ph) and 3.8 (s,6H,2x0CH3). 

Intermediate 48 

35 

(a) 3-Amino-N-[(3,4-dimethoxyphenyi)methyl]-N-methylben2eneethanamine 

A solution of Intermediate 47(a) (ig) in ethanol (50ml) was hydrogenated at room temperature in 
presence of 10% palladium-on-carbon (0.1 5g). After the hydrogen absorption was completed, the catalyst 
40 was filtered off and the solution concentrated to give the title compound as an oil (0.8g). 
NMR includes d 2.25 (s.SH.N-CHs). 3.4 (s,2H,NH2) and 3.8 (s,6H,2xOCH3). 

In the same way was prepared the following compound: 

(b) N-[3-(3-Aminophenoxy)propyt]-3,4-dimethoxy-N-methylbenzenemethanamine 

45 " 

From Intermediate 47(b), 
NMR includes d 2.2 (s,3H.N-CH3), 2.7 (s,2H,NH2), 3.4 (s.2H,N-CH2-Ph) and 3.7 (s,6H.2xOCH3). 

Intermediate 49 

50 

N-[(3,4-Dimethoxyphenyl) methyl]-N-methyl-3-(3-nitrophenyl)-2-propenamide 

A mixture of 3-nitrocinnamic acid (I0g) and l-hydroxybenzotriazole (8.26g) in DMF (100ml) was stirred 
at room temperature for 10 minutes, intermediate 20(b) (9.2g) was added followed by dicyclohexylcar- 
55 bodiimlde (I0.63g). The mixture was stirred at room temperature for 16 hours and then filtered. The filtrate 
was concentrated in vacuo, treated with dilute hydrochloric acid solution, then dilute sodium hydroxide 
solution and extracted with methylene chloride. The organic extract was dried and concentrated to give the 
title compound (I5.63g). 
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NMR includes d 3.1 (s,3H,N-CH3) and 3.75 (s,6H,2xOCH3). 
Intermediate 50 

5 3-Amino-N-[(3,4-dtmetho xyphenyl)methyl]-N-nnethylben2enepropanannide 

A solution of Intermediate 49 (lOg) in ethane! (100ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (ig). After the hydrogen absorption was completed, the catalyst was 
filtered off and the filtrate concentrated in vacuo. The residue was purified by column chromatography on 
70 silica gel eluting with methylene chloride/methanol (98:2) to give the title compound as an oil (5.56g). 
NMR d 2.7 (s,2H,N-CH3) and 3.65 (s,6H.2xOCH3). 

Intermediate 51 

75 3-Amino-N-[(3,4-dimethoxyp henyl)methyl]-N-methylbenzenepropanamine 

A solution of Intermediate 50 (5g) in THF (100ml) was added dropwise to a stirred suspension of lithium 
aluminium hydride (2.31 g) in THF (80ml) at room temperature and the mixture was heated under reflux for 2 
hours. Water (20ml) was carefully added to the cooled mixture which was then filtered. The filtrate was 
20 concentrated, treated with water and extracted with diethyl ether. The organic extract was dried, evaporated 
and the product purified by column chromatography on silica gel eluting with methylene chloride/methanol 
(97:3) to give the title compound as an oil (2.46g). 

NMR includes d 2.1 (s.SH.KTcFTs), 3.35 (s,2H,N-CH2-Ph) and 3.7 (s,6H,2x0CH3). 
25 Intermediate 52 



4-(3-Methoxy-4-nitrophenyl)-3-buten- 1 -ol 



The Witttg reaction in THF (100ml) between 3-methoxy-4-nitrobenzaldehyde (1) (2g) and 3-hydrox- 
30 ypropyltriphenylphosphonium bromide (2) (5.3g) in presence of a solution of n-butyllithium {1.6M) in hexane 
(16.5ml) gave the title compound (2.6g) as an oil. 
NMR includes signal at d 3.4{2H,t,CH20H); 3.6(3H,s.OCH3). 

(1) CA113 (19): 171567 w 

(2) A.R. Hands and A.J.H. fVlercer, J. Chem. Soc. (c). (1968) 2448. 

35 

Intermediate 53 



4-(4-Bromo-1 -butenyl)-2-methoxy-1 -nitrobenzene 



40 Phosphorus tribromide (0.33ml) was added dropwise to a solution of Intermediate 52 (2.6g) in 
anhydrous diethyl ether (lOmI) at 0°. The mixture was stirred at room temperature for 1 hour, then washed 
with a solution of potassium carbonate (1M) and with water. The organic layer was dried and concentrated 
in vacuo to give the title compound (3.3g) as a yellow oil. NfVIR includes signals at d 3.35(2H,t,CH2-Br); 3.8- 
(3H.s,0-CH3). 

45 

Intermediate 54 



N-[4-(3-Methoxy-4-nitrophenyl)-3-butenyi]-3,4-dimethoxy-N-methylbenzenemethanamine 



50 A mixture of Intermediate 53 (3.3g), Intermediate 20(b) (2.5g) and potassium carbonate (1.9g) in DMF 
(20ml) was stirred at room temperature for 48h. The mixture was filtered and the filtrate was evaporated. 
The residue was taken tnto water and extracted with dichloromethane. The organic layer was washed with 
water, dried, filtered and evaporated. The oily residue was then purified by silica gel column chromatog- 
raphy eluting with dichloromethane/methanol (95:5) to give the title compound (3.4g) as an oil, NMR 

55 includes signals at d 2. l(3H,s.N-CH3); 3.7(6H,s,2xOCH3); 3.8(3H,s.OCH7K 

Intermediate 55 
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4-Amino-N-[(3,4-d imethoxyphenyl)methyl]-3-methoxy-N-methylbenzenebutanamine 

A solution of Intermediate 54 (l.2g) in a nnixture of ethanol (50ml) and ethyl acetate (20ml) was 
hydrogenated at room temperature in the presence of 10% pailadium-on-carbon (0.1 g). After the hydrogen 
5 absorption was completed, the catalyst was filtered off and the solution concentrated to give the title 
compound (1g) as an oil. NMR includes signals at d 2.1 (3H,s,N-CH3); 3.65(3H.s,0-CH3); 3.7(6H,s,2xOCH3). 



Intermediate 56 

70 2-Chloro-N-(4-nitrophenyl)acetamide 



Chloroacetyl chloride (i lml) was added dropwtse to a stirred mixture of potassium carbonate (18.8g) 
and 4-nitroaniline (15g) in DMF (100ml) maintained at 0°. The mixture was then allowed to stand overnight 
at room temperature and poured into crushed ice. A yellow solid was recovered and crystallised from 
75 toluene containing isopropyl alcohol (10%) to give the title compound (lOg), MP: 180°. 
NMR includes signals at d 4.1 (2H.S.COCH2CI); 7.4-8.1 (4H,m,aromatics); 10.3(1 H,bs.NH). 

Intermediate 57 

20 3,4-Dihydro-6.7-dimethoxy- N-(4-nitrophenyl)-2(1H)-isoquinolineacetamide 

A mixture of Intermediate 56 (10.3g), potassium carbonate (8g) and 1 .2,3,4-tetrahydro-6,7-dimethox- 
yisoqulnoline (9.3g) in DMF (100ml) was heated overnight at 60°. After cooling, the reaction mixture was 
poured onto ice and the insoluble material recovered and dried to give the title compound, MP: 173-178°. 
25 NMR includes signals at d 2.8{4H,s,2xCH2); 3.2(2H.s,COCH2-N); 3.7(2H,s.N-CH2-Ph): 3.7(6H.m,2xOCH3); 
6.2-8.1 5(6H,m,aromatics); 9.3(1 H,bs,NHCO). 

Intermediate 58 

30 N-(4-Aminophenyl)-3,4-dihydro-6,7-dimethoxy-2(1 H)-isoquinolineacetamide 

A suspension of Intermediate 57 (I5g) and 10% palladium-on-carbon (1g) in ethanol (200ml) was stirred 
at room temperature under a slight overpressure of hydrogen. After 2h the catalyst was filtered off, and 
washed with dichloromethane/methanol (9:1). The filtrate and washing were concentrated and the crystalline 
35 residue gave upon washing with ethanol and drying the title compound (10.6g), MP: 185°. NMR Includes 
signals at d 2.8(4H.s.2xCH2); 3.15(2H,s.CO-CH2-N); 3.6(2H,s,Ph-CH2-N); 3.7(6H,s,2xOCH3); 6.15-7.3- 
(6H,m.aromatics); 8.65(1 H,bs,CONH). 

Intermediate 59 
40 ~~ 

N-[2-(1,2,3,4-Tetrahydro-6.7-dimethoxy-2-isoquinoliny!)ethyl]-1,4-benzenediamine 



A solution of borane in tetrahydrofuran (1M; 35.4ml) was added to a stirred solution of Intermediate 58 
(2g) In THF (150ml). After 4h of refluxing the reaction mixture was cooled, treated with concentrated 

46 hydrochloric acid to make the solution up to 3N in hydrochloric acid and then refluxed again for 15 min. 
ION Sodium hydroxide was added and the mixture was extracted with dichloromethane. The organic layer 
was washed with water, dried and concentrated to give a residue which after purification by silica gel 
column chromatography eluting with toluene/isopropylamine (95:5) gave the title compound as an oil (1.2g). 
NMR includes signals at d 2.6(4H,bs,Ph-CH2-CH2-N); 3.45(4H,s,CH2-NHPh and PhCH2-N); 3.6- 

50 (6H,s,2xOCH3); 6.3(6H,s,aromatics). 

Intermediate 60 



4-[2-(2,3-Dihydro-5,6-dimethoxy-1 H-isoindol-2-y!)ethyl]benzenamine 

4,5-Bischloromethyl veratrol (2.35g: S. H. Wood. M. A. Peny and C. C. Tung. J. A. C. S., (1950), 72, 
2989-2991) was added at room temperature to a stirred suspension of 50% aqueous sodium hydroxide (5 
ml), toluene (25 ml), 4-aminopheny!ethylamine (I.59) and Aliquat (0.2g). The heterogeneous mixture was 
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stirred at room temperature for 16 hours, poured in water and extracted with methylen chloride. The 
organic layer was dried and the solvent evaporated in vacuo. The residue was purified by column 
chromatography on silica gel eluting with methylene dichloride/methanol (95:5) to give the title compound 
as a solid (0.6g), MP: 150°. NMR includes signals at d 2.7(4H.mPh-CH2-CH2-N); 4.6(2H.bs,NH2); 3.7- 
6 (6H,s,2xOCH3); 3.8(4H,s.2xN-CH2Ph); 6.2-7.0(6H,m,aromatics). 

Intermediate 61 

1-(4-Nitrophenyl)-2-(1 ,2.3 ,4-tetrahydro-67-dirnethoxy-2-isoquinolinyl)ethanone hydrobromide 

10 

A solution of 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline (I5.63g) and 2-bromo-4*-nitroacetophenone 
(16.47g) in a mixture of ethanol (150ml) and methylene chloride (150ml) was heated at 60° for 24 hours. 
After cooling to room temperature yellow crystals appeared. These were collected by filtration and dried in 
vacuo to give the title compound (9.4g); MP: 216°. NMR(Ds-DMSO) includes signals at d 3.6(6H,s,2xOCH3'); 
75 4!2(2H,s,N-CH2-Ph); 4.95(2H,s,CO-CH2-N); 6.6(2H,aromatics isoquinoline); 8(4H,m.aromatics). 

Intermediate 62 



3,4-Dihydro-6,7-dimethoxy-a-(4-nitrophenyl)-2(1 H)-jsoquinoiineethanol 



To a suspension of Intermediate 61 (9.4g) in methanol (600ml) was added portionwise sodium 
borohydride (2.44g) and the mixture was stirred at room temperature for 16 hours. The reaction was diluted 
with water (200ml), filtered and evaporated in vacuo. The residue was extracted with methylene chloride and 
washed with water. The organic layer was dried and evaporated in vacuo to give the title compound (1.1 5g), 
25 after crystallisation from ethanol, MP: 130°. NMR includes signals at d 2.4-3.1 (6H,m,3xCH2); 3.7- 
(6H.S.2XOCH3): 4.2(1 H,bs,OH); 4.8(1 H,m,H-C-OH); 6.1 -8.1 (6H,m,aromatics). 

Intermediate 63 

30 a-(4-Aminophenyl)-3,4-dihydro-6,7-dimethoxy-2{1 H)-isoquino!ineethanol 

A solution of Intermediate 62 (2.4g) in ethanol (200ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (0.3g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound (1.9g) as a white solid, MP: 168°. 
35 NMR includes signals at d 2.4-2.9(6H,m,3xCH2); 3.5(2H,bs.NH2); 37(6H,s.2xOCH3): 4.55(1 H,t,H-COH); 6.25- 
7.1(6H,m,aromatics). 

Intermediate 64 



40 2-Bromo-N-methyl-N-[(4-nitrophenyl)methyl]acetamide 



To a solution of broinoacetyl bromide (30g) in methylene chloride (20ml) at 0* was added a solution of 
N-methyl-4-nitroben2enemethanamine (8.3g; G. I. Wilson, J. Chem. Soc, 1926, 2461) In methylene chloride 
(10ml) and triethylamine (12ml). The reaction was stirred 5 min. at 0° and then water (20ml) was added. The 
45 methylene chloride layer was dried and evaporated in vacuo. The residue was purified by column 
chromatography eluting with methylene chloride/methanol (97:3) to give the title compound (15g) as an oil. 
NMR includes signals at d 3.1 (3H,s,N-CH3); 3.9(2H,s,CH2Br); 4.55(2H,s,Ph-CH2-N); 7.0-8.3(4H,m,aromatics). 

Intermediate 65 

50 

3,4-Dlhydro-6,7-dimethoxy-N-methyl-N-[(4-nitrophenyl)methyi] -2(1 H)-isoquinolineacetamide 

A mixture of Intermediate 64 (l.8g), 6,7-dimethoxy-l ,2,3,4-tetrahydroisoquinoline (1.4g) and potassium 
carbonate (l.6g) in DMF (150ml) was stirred overnight. After removal of insoluble material by filtration the 
55 solvent was evaporated in vacuo and the residue partitioned between dichloromethane and water. The 
organic phase was dried, then concentrated under reduced pressure and the product, after purification by 
column chromatography eluting with methylene chloride/methanol (96:4), gave the title compound (1.65g). 
NMR includes signals at d 2.8(4H,m,2xCH2); 3.0(3H.s,N-CH3); 3.33(2H,s,CO-CH2-N); 3.6(2H,s.N-CH2-Ph); 
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3.7(6H,s.2xOCH3); 4.55(2H,s,Ph-CH2-NHCO); 6.2-8.1 (6H,m,aronnat!Cs). 
Int rmediate 66 

6 N-[(4-Aminophenyl)methyl]-3,4-dihydro-67-dime thoxy-N-methyl-2(1H)-isoquinon 

A solution of Intermediate 65 {i.65g) in ethyl acetate {100ml) was hydrogenated at room temperature 
and atmospheric pressure in the presence of 10% palladium-on-carbon {0.34g). After hydrogen absorption 
was completed, the catalyst was filtered off and the solution was concentrated to give the title compound - 
10 (1.43g) as a white solid, MP: 175-215°. NMR includes signals at d 2.8(7H,m,NCH3 and 2xCH2); 3.2- 
(2H.S,CO-CH2-N); 3.5(2H,s,N-CH2-Ph); 3.7(6H.s,2xCH3). 

Intermediate 67 



75 N-[(4-Aminopheny!)methyl]-3,4-dihydro-6,7-dimethoxy-N-methy 1-2(1 H)-isoquinolineethanamine 



A solution of Intermediate 66 {1.49g) in THF (150ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride {0.47g) in THF (100m!) at room temperature for 4 hours. Water (5ml) was added 
carefully to the cooled mixture which was filtered and the filtrate concentrated and the residue extracted 
20 with methylene chloride. The organic layer was dried and evaporated. The resulting product was purified by 
column chromatography on silica gel eluting with methylene chloride/isopropylamine (92:8) to give the title 
compound as an oil (0.7g). NMR includes signals at d 2.15(3H,s,N-CH3); 2.55(8H,m,4xCH2); 3.55(2H,s.NFb); 
3.65(6H,s,2xOCH3); 6.3-7.1 (6H;m,aromatics) 

26 Intermediate 68 

2-[[(3,4-Djmethoxyphenyl) methyl]methylamino]-N-methyl-N-[(4-nitrophenyl)methyl]acetamide 

A mixture of Intermediate 64 (4.3g)= Intermediate 20(b) (3.26g) and potassium carbonate (4,1 4g) in DMF 
30 (100ml) was stirred overnight. The mixture was filtered, and the filtrate concentrated In vacuo to a residue 
which was extracted with methylene chloride. After washing with water and drying, the organic layer was 
evaporated to a syrup which was purified by column chromatography on silica gel eluting with ethyl 
acetate/cyclohexane (1:1) to give the title compound as an oil (5.7g). NMR includes signals at d 2.3(3H,s,N- 
CHa); 3.7(6H,s,2xOCH3); 4.5(2H,s,Ph-CH2-NHCO). 

36 

Intermediate 69 

N-[(4-Aminophenyl)methyi]-2-[[(3,4-dimethoxypheny!)methyl]-methylamino]-N-methylacetamide 

40 A solution of Intermediate 68 (5.7g) in a mixture of ethy! acetate/methanol (1:2) (100ml) was hydroge- 
nated at room temperature and atmospheric pressure in the presence of 10% palladium-on-carbon (O.Bg). 
After hydrogen absorption was completed, the catalyst was filtered off and the filtrate was concentrated to 
give the title compound (5.2g) as an oil. NMR includes signals at d 3.8(6H,s.2xOCH3); 4.5(2H.s,Ph-CH2- 
NCO). 

45 

Intermediate 70 



N-[(4-Aminopheny!)methy)]-N'-[(3,4-dirnethoxyphenyl)methyl]-N,N'-dimethy!-1 ,2-ethanediamine 



50 A solution of Intermediate 69 (5.2g) in THF (150m!) was added dropwise at room temperature to a 
stirred suspension of lithium aluminium hydride (1g) in THF (50ml). After 4 hours, water (10ml) was added 
carefully to the cooled mixture which was then filtered. The filtrate was concentrated to dryness and the 
residue diluted with methylene chloride and extracted with hydrochloric acid (1M). The aqueous layer was 
basified with an aqueous solution of sodium hydroxide (1M) and extracted with methylene chloride. The 

55 organic layer was dried and then concentrated in vacuo. The residue was purified by column chromatog- 
raphy on silica gel eluting with cyciohexane/'methylene chloride/isopropylamine (5:4:1) to give the title 
compound as an oil (2g). NMR includes signals at d 2.1(6H,s,2xNCH3); 2.4(4H,s,2xNCH2): 3.2(4H.m,2xN^ 
CH2-Ph): 3.6(6H,s.2xOCH3); 3.85(2H,s,NH2); 6.1-7.5(7H,m,aromatics). 
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Intermediate 71 

3.4-Dimethox y-N-methyl-N-[4-(4-nitrophenyl)-2-butenyl]ben2enemethanamine 

6 A mixture of Intermediate 20(b) {9g), potassium carbonate (8g) and 1-chloro-4(4-nitrophenyl)-2-but ne 
(10.6g; Morgan and al., J. Med. Chem., 8, (1986), 1398-1405) in 4-methyl-2-pentanone (300ml) was refluxed 
for 18 hours. After cooling, the mixture was filtered and evaporated in vacuo . The residue was purified by 
column chromatography eluting with methylene chloride/methanol (97.5:2.5) to give the title compound (2g) 
as an oil. NMR includes signals at d 2.2(3H,s,N-CH3); 3.9(6H,s,2xOMe); 5.7(2H,m,double bond); 6.9- 

10 (3H,m,aromatics Ph(0Me}2); 7.4 and 8.15(4H,2d.aromatics PhNOa). 

Intermediate 72 



N-[4-(4-Aminophenyl)-2-butenyl]-3,4-dimethoxy-N-methylben2enemethanamine 

75 

Intermediate 71 (1.7q) was dissolved at room temperature with stirring in a mixture of methanol (50ml) 
and concentrated hydrochloric acid (2ml). Iron powder (1.5g) was then added slowly, and the reaction 
mixture was heated under reflux for lh. The mixture was then evaporated, basified with sodium hydroxide 
and extracted with diethyl ether. The organic layer was dried and evaporated in vacuo to give the title 
20 compound (0.21 g) as an oil. NMR includes signals at d 2.15(3H,s,N-CH3); 3.8(6H,s.2xOMe); 5.55^ 
(2H,m,double bond); 6.3-7.2(7H.m,aromatics). 

Intermediate 73 



25 3.4-Dimethoxy-N-methyl-N-[3-(4-nitrophenyl)-2-propenyl] benzenemethanamine 

A mixture of Intermediate 20(b) (3.6g), 1 -chloro-3-(4-nitrophenyl)-2-propene (4.8g; Cignarella and al., J. 
Med. Chem., 8, (1965). 326-329) and potassium carbonate (3.5g) in 4-methyl-2-pentanone (60ml) was 
refluxed for 3 hours. After cooling, the mixture was filtered and the filtrate was evaporated in vacuo. The 
30 residue was purified by column chromatography eluting with methylene chloride/methanol (95:5) to give the 
title compound (4.9g) as an oil. NMR includes signals at d 2.25(3H,s,NCH3); 3.2(2H,d.N-CH2-CH = CH); 3.5- 
(2H,s,NCH2Ph); 3.85(6H,s,2xOMe); 6.55(2H,m,double bond); 6.8(3H,d,aromatics Ph(0Me)2); 7.4 and 8.1- 
(4H,2d,aromatlcs PhN02). 

35 Intermediate 74 



4-[3-[[(3,4-Dimethoxyphenyl)methyl]methylamino3-1-propenyl] benzenamine 



Intermediate 73 (4.8g) was dissolved in a mixture of methanol (100ml) and concentrated hydrochloric 
40 acid (lOmi) at room temperature with stirring. Iron powder (5g) was then added slowly and the reaction 
mixture was refluxed for 0.5h. After cooling, the mixture was evaporated, diluted with water (20ml), basified 
with sodium hydroxide solution, concentrated and extracted with diethyl ether. The organic layer was dried 
and evaporated to give the title compound (3.95g) as an oil. 

NMR includes signals at d 2.2(3H,s,NCH3); 3.15(2H.d,N-CH2-CH = CH); 3.5(2H,s,NCH2Ph): 3.6(2H,s.NH2): 
45 3.8(6H,s,2xOMe); 5.7-7.6(9H,m,aromatics and double bond). 

Intermediate 75 



1,2,3,4-Tetrahydro-6-methoxy-2-[2-(4-nitrophenyl)ethyl]isoquinoline 

50 ~ 

A mixture ot 1-(2-bromoethyl)-4-nitroben2ene (6.4g), 1 ,2,3,4-tetrahydro-6-methoxyisoquinoline (4.6g; 
Daniel J. Sail and Gary L. Grunewald, J. Med, Chem. 1987, 30, 2208-2216) and potassium carbonate (9.7g) 
in DMF (150ml) was stirred at 50" for 15 h. The mixture was evaporated to dryness and the residue was 
extracted with dichloromethane. The organic layer was washed with water, dried, filtered and evaporated. 
55 The residue was then purified by column chromatography eluting with dichloromethane/methanol (98:2) to 
give the title compound (2g) as an oil which solidified on standing. 
NMR includes signals at d 3.6(2H,m,N-CH2Ar), 3.7 (3H.s,OCH3). 
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Intermediate 76 

4-[2-(1,2.3,4-Tetrahydro-6-methoxy-2-isoquinolinyl)ethyl]-benzenanriine 

6 A solution of Intermediate 75 (2g) in ethanol { 100ml) was hydrogenated at room temperature in the 
presence of 10% pa!ladium-on-carbon (0.2g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated in vacuo to give the title compound (1.8g) as an orange oil 
which solidified on standing. 

NMR includes signals at d 3.4 (2H,s,NH2). 3.55 (2H,s,N-CH2 Ar), 3.65 (3H,s,OCH3). 

10 

Intermediate 77 

1.2,3,4-Tetrahydro-6,7-dimethoxy-2-[3-(3-nitrophenyl)-1 -oxo-2'pr openyl]isoquinoline 

75 A mixture of 3-nitrocinnamic acid (lOg) and i-hydroxybenzotriazole (8.2g) in DMF {100ml) was stirred at 
room temperature for 10 min. i ,2,3,4-Tetrahydro-6,7-dimethoxy-isoquinoline (lOg) was then added, followed 
by dicyclohexylcarbodiimide {10.6g) and the mixture was stirred at 50^^ for 48 h and then filtered. The filtrate 
was concentrated in vacuo, treated with dilute sodium hydroxide and extracted with dichloromethane. The 
dried organic extract was evaporated and purified by column chromatography eluting with 

20 dichloromethane/methanol (97:3) to give the title compound (7.8g). NMR includes a signal at d 3.85 
(6H,s,OCH3). 

Intermediate 78 



25 2-[3-(3-Aminophenyl)-1 -oxopropyl]-1 ,2,3,4-tetrahydro-6,7-dimethoxy-isoquinoline 

A solution of Intermediate 77 (7.8g) in ethanol (100ml) was hydrogenated at room temperature in the 
presence of 10% pailadium-on-carbon (lg). After the hydrogen absorption was completed, the catalyst was 
filtered off and the filtrate concentrated in vacuo to give the title compound (6.8g). 
30 IR: Freq CO: 1640cm-1, Freq NH2: 3450cm-l. 

Intermediate 79 



3-[3-(1,2,3,4-Tetrahydro-6,7-dtmethoxy-2-isoquinolinyi)propyl] benzenamine 
35 ' 

A solution of Intermediate 78 (6.8g) in THF (l00ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (3g) in THF (100ml) at room temperature and the mixture was heated under reflux 
for 3 h. Water was then added carefully to the cooled mixture which was filtered, evaporated and extracted 
with ether. The extract was dried and evaporated to give the title compound (5.4g) as an oil which solidified 
40 on standing. 

IR: Freq NH2: 3350-3450 cm-1. 

Intermediate 80 

45 1-[[(3,4-Dimethoxyphenyt)rnethyI]methylamino]-3-(4-nitrophenoxy)-2-propanol 



A mixture of 1 ,2-epoxy-3-(4-nitrophenoxy)propane (6g; Sigma) and Intermediate 20(b) (5g) in 
isopropanol (100ml) was heated under reflux for 18 h and evaporated, The oily residue was crystallised from 
ether to give the title compound (8.3g) as a while solid. 
50 NMR includes signals at d '2.3T3H,s,N-CH3), 3.9 (6H.s,OCH3). 

Intermediate 81 

1-(4-Aminophenoxy)-3-[[(3,4-dimethoxyphenyl)methyl]methylamino]-2-propanol 

55 

A solution of Intermediate 80 (8g) in ethanol (100ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (0.8g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate concentrated in vacuo. The oily product was then purified by column 
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chromatography eluting with dichloromethane/methanol (95:5) to give the title compound (5.8g) as an oil. 
NMR includes signals at d 2.25 {3H,s,N-CH3), 3.8 (eH.s.OCHs). 

Intermediate 82 

5 

3,4,5-Trimethoxy-N-methyl-N-[3-(4-nitrophenoxy)propyi]ben2ene methanamine 

A mixture of 1 -(3-chioropropoxy)-4-nitroben2ene {4.6g), 3,4,5-trimethoxy-N-methylbenzen8methanamine 
(4.1g; Sigma) and potassium carbonate (2.9g) in DMF (60ml) was heated at 70° for 24 h. The mixture was 
10 then filtered and the filtrate evaporated. The residue was taken up in water and extracted with dich- 
loromethane. The organic layer was washed with water, dried, evaporated and purified by column 
chromatography eluting with dichloromethane/methanol (99:1) to give the title compound (5.8g) as a yellow 
oil. NMR includes signals at d 2.15 (3H,s,N-CH3), 3.3 (2H,s,CH2-Ar), 3.7 (9H,s,OCH3). 

75 Intermediate 83 

N-[3-(4-Aminophenoxy)propyl]-3,4,5-trimethoxy-N-methylbenzenemethanamine 



A solution of Intermediate 82 (5.8g) in ethanol {100ml) was hydrogenated at room temperature In the 
20 presence of 10% palladium-on-carbon (0.5g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound (5.1 g) as an oil. NMR includes 
signals at d 2.25 (3H,s,N-CH3), 3.5 (2H,s,CH2-Ar), 3.8 (9H,s.0Me). 

Intermediate 84 

25 

1,2,3,4-Tetrahydro-6,7-d!methoxy-2-[(4-methoxy-3-nitrophenyl)acetyl]tsoquinoline 

A mixture of 4-methoxy-3-nitrophenylacetic acid (1.2g) and 1-hydroxybenzotriazole (0.95g) in DMF 
(30ml) was stirred at room temperature for 10 min 1 ,2,3,4-Tetrahydro-6,7-dimethoxy-isoquinoline (1.1g) in 
DMF (20m!) was then added, followed by dicyciohexylcarbodiimide {1.2g) and the mixture was stirred at 
room temperature for 6 h and then filtered. The filtrate was concentrated in vacuo, treated with dilute 
sodium hydroxyde and extracted with ethyl acetate. The dried organic extract was evaporated to give the 
title compound (1.6g) as an oil which crystallised from ethanol as a white solid, MP 176°. IR: Freq CO: 
1 650cm- 1. 

Intermediate 85 



2-[(3-Amino-4-methoxyphenyl)acetyl]-1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 



40 A solution of Intefmediate 84 (l.6g) in ethanol (50mi) was hydrogenated at room temperature In the 
presence of 10% palladium-on-carbon (0.3g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound (l.4g) as an oil. IR: Freq CO: 
1650cm-1, Freq NH^: 3340-3440 cm-1. 

45 Intermediate 86 

5-[2-(1 ,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyl]-2-methoxybenzenamine 

A solution of Intermediate 85 (1.4g) in THF {30ml) was added dropwise to a stirred suspension of 
50 lithium aluminium hydride (0.9g) in THF (50ml) at room temperature and the mixture was heated under 
reflux for 3 h. Water was then added carefully to the cooled mixture which was then filtered, evaporated and 
extracted with ether. The extract was dried and evaporated to give the title compound (1 .2g) as an oil which 
solidified on standing. 

IR: Freq NH2:3340-3440 cm-1 . 

55 

Intermediate 87 

1,2,3,4-Tetrahydro-2-[3-(4-nitrophenoxy)propyl]isoquinoline 



30 



35 



39 
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A mixture of l-(3-bromopropoxy)-4-n!trobenzene (lOg), 1 ,2,3,4-tetrahydroisoquinoline (5.1 g) and potas- 
sium carbonate (I0.6g) in DMF (100ml) was stirred at 70° for 24 h. The mixture was then filter d and the 
filtrate evaporated. The residue was taken up with water and extracted with dichloromethane. The organic 
layer was washed with water, dried, evaporated and purified by column chromatography eluting with 
6 dichloromethane/methanol (96:4) to give the title compound (8.8g) as a yellow oil. NMR includes signals at 
d 3.6 (2H,s,N-CH2Ar), 4.1 (2H,t,0-CH2). 

Intermediate 88 



10 4-[3-(1 ,2,3,4-Tetrahydro-2-isoquinolinyl)propoxy]benzenamine 



Intermediate 87 (8.8g) was dissolved in a mixture of methanol (80ml) and concentrated hydrochloric 
acid (50ml) at room temperature with stirring. Iron powder (7.9g) v^as then added portionwise and the 
mixture was heated under reflux for 2 h. The mixture was then cooled, poured onto ice, basified with sodium 
75 hydroxide and extracted with ethyl acetate. The organic layer was washed with water, dried and evaporated 
to give the title compound (4.5g) as a red oil. NMR includes signals at d 3.7 (2H,s.N-CH2Ar), 3.9 (2H,t.O- 
CH2). 

Intermediate 89 

20 

1,2,3,4-Tetrahydro-7-methoxy-2-[2-(4-nitropheny!)ethyt]isoquinoline 



A mixture of 1-(2-bromoethyl)-4-nitrobenzene (3.7g), 1 ,2,3,4-tetrahydro-7-methoxyisoquinoline (2.7g; 
Daniel J. Sail and Gary L. Grunewald, J. Med. Chem. 1987. 30, 2208-2216) and potassium carbonate {6.7g) 
25 in Isopropanol (150ml) was stirred under reflux for 48 h. The mixture was evaporated to dryness, and the 
residue was extracted with dichloromethane. The organic layer was washed with water, dried, filtered and 
evaporated. The residue was then purified by column chromatography eluting with 
dichloromethane/methanol (99:1) to give the title compound {1.6g) as an orange solid, MP: 92-94°. NMR 
Includes signals at d 3.6 (2H,m,N-CH2Ar), 3.7 (SH.s.OCHs). 

30 

Intermediate 90 



4-[2-(1 ,2,3,4-Tetrahydro-7-methoxy-2-isoquinoltnyl)ethyl]-benzenamine 



35 A solution of Intermediate 89 (l.6g) in ethanol (100ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (0.1 6g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated in vacuo to give the title compound (1.4g) as a white solid, 
MP: 82-84°. 

NMR includes signals at d 3.4 (2H,s,NH2), 3.45 (2H.s.N-GH2Ar), 3.55 (3H,s.OCH3). 

40 

Intermediate 91 

1,2,3,4-Tetrahydro-6,7-dimethoxy-2-[2-(3-nitrophenyl)ethyl] isoquinoline 

45 A mixture of 1-(2-bromoethyl)-3-nitrobenzene (2.3g), 1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline hy- 
drochloride (2.3g) and potassium carbonate (3g) in DMF (50ml) was heated at 50° for 12 h. The mixture was 
then filtered and the filtrate evaporated. The residue was then taken up in water, extracted with dich- 
loromethane, dried, evaporated and purified by column chromatography eluting with 
dichloromethane/methanol (99:1) to give the title compound {l.4g) as a yellow oil. NMR includes signals at 

50 d 3.6 (2H.s,N-CH2Ar), 3.75 (GH.s.OCHa). 

Intermediate 92 



3-[2-(1,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinotinyl)ethyl] benzenarnine 



A solution of Intermediate 91 (i.4g) in ethanol (50ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (0.1 4g). After hydrogen absorption was completed, the catalyst was 
filtered off and the filtrate was concentrated in vacuo to give the title compound (1.1 5g) as a yellow oil which 



40 
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solidified. 

NMR includes signals at d 3.6 (2H,s,N-CH2Ar), 3.75 (GH.s.OCHg), 4.5 (2H.s,NH2). 
Intermediate 93 



N-[(3,4-Dimethoxyphenyl)nrietiiyl]-4-rriethoxy-N-nnethyl-3-nitroben2eneethanamide 

A mixture of 4-methoxy-3-nitrobenzeneacetic acid (l.2g; CA 87, 84684h) and 1 -hydroxybenzotriazole 
(0.95g) in DMF (30ml) was stirred for 10 min. Intermediate aOfbHl-lg) in DMF (20ml) was then added, 
10 followed by dicyclohexylcarbodiimide (l.2g) and t'le mixture was stirred at room temperature for 6 h and 
then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium hydroxide and extracted with 
ethyl acetate. The dried, organic extract was evaporated to give an oil which was purified by column 
chromatography eluting with dichloromethane/methanol (95:5) to give the title compound (1.5g) as an oil. 
IR: Freq CO: 1640cm-1. 

15 

Intermediate 94 



3-Amino-N-[(3,4-dfmethoxyphenyl)methyl]-4-methoxy-N-methy!ben2eneacetamide 



20 A solution of Intermediate 93 (l.45g) in ethane! (40 ml) was hydrogenated at room temperature In the 
presence of 10% palladium-on-carbon (0.25g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the solution was concentrated to give the title compound (1.2g) as an oil. 
IR: Freq CO: 1 630cm- 1, Freq NH2: 335Q-3450cm-1 . ' 

26 Intermediate 95 

3-Amlno-N-[{3,4-dimethoxyphenyl)methyl]-4-methoxy-N-methylben2eneethanamjne 

A solution of Intermediate 94 (1 .2g) in THF (30ml) was added dropwise to a stirred suspension of 
lithium aluminium hydnde (0-9g) in THF (50mi) at room temperature and the mixture was heated under 
reflux for 3 h. Water was added carefully to the cooled mixture which was then filtered, washed with THF, 
evaporated and extracted with ether. The extract was dried and evaporated to give the title compound (1g) 
as an oil. 

IR: Freq NH2 : 3350-3450 cm-1 . 

Intermediate 96 

1,2.3,4-Tetrahydro-5,6-dimethoxy-2-[2-(4-nitrophenyl)ethyl] isoquinoline 



40 A mixture of 1 -{2-bromoethyl)-4-nitrobenzene (0.3g), 1 ,2,3,4-tetrahydro-5,6-dimethoxyisoquinoline 
[0.25g; R. D. Haworth, J. Chem, Sec. 2281 (1987); Robin D. Clark, J. Med. Chem., 596-600, 33, (1990)] and 
potassium carbonate (0.5g) in DMF (25ml) was heated at 60° for 3 h. The mixture was then filtered and the 
filtrate evaporated. The residue was taken up in water, extracted with dichloromethane, dried, evaporated 
and purified by column chromatography eluting with dichloromethane/methanol (99:1) to give the title 

45 compound (0.3g) as an orange solid, MP:97°. NMR includes signals at d 3.6 (2H,s,N-CH2Ar), 3?75 
(6H,s.OCH3). 

Intermediate 97 



50 4-[2-(1 ,2,3,4-Tetrahydro-5,6-dimethoxy-2-isoquinotinyl)ethyl]-benzenainine 



A solution of Intermediate 96 (0.3g) in ethanol (20ml) was hydrogenated at room temperature In the 
presence of 10% palladium-on-carbon (30mg). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated in vacuo to give the title compound (0.22g) as a yellow oil. 
65 NMR includes signals at d 3.55 (2H.s.N-CH2Ar), 3T65-3.85 (8H, OCHj and NH2). 

Intermediate 98 
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1,2,3,4-Tetrahydro-6,7,8-trirriethoxy-2-[2-(4-nitrophenyl)ethyl] isoquinoline 

A mixture of l-(2-bromoethyl)-4-nitrobenzene (0.34g), l ,2,3,4-tetrahydro-6,7,8-trimethoxyisoquinoNne 
[0.33g; J. Chem. Soc. D, (20), 1296-1297 (1970)] and potassium carbonate (0.5g) In DMF {20ml) was heated 
6 at 50° for 12 h. The mixture was then filtered and the filtrate evaporated. The residue was taken up in water, 
extracted with dichloromethane, dried, evaporated and purified by column chromatography eluting with 
dichloromethane/methanoi (99:1) to give the title compound (0.34g) as a red solid, MP:110°. NMR includes 
signals at d 3.55 (2H.s,N-CH? Ar). 3.70 (SH.s.OCHs). 3.75 (3H,s,OCH3). 

70 Intermediate 99 



4-[2-(1 ,2,3,4-Tetrahydro-67,8-trimethoxy-2-isoquinolinyl)ethyl]-ben2enamine 

A solution of Intermediate 98 (0.34g) in ethanol (lOmI) was hydrogenated at room temperature in the 
75 presence of 10% palladium-on-carbon (50mg). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated in vacuo to give the title compound (0.3g) as a white solid, 
MP: 920. — 

NMR includes signals at d 3.55 (2H,s,N-CH2 Ar), 3.7-3.75 (1 1 H, OCH3 and NH2). 
20 Intermediate 100 

1,2,3,4-Tetrahydro-6,7-dimethoxy-2-[2-(4-nltrophenyl)ethyl] isoquinoline 



A mixture of 1-(2-bromoethyl)-4-nttrobenzene {9.64g), 1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline hy- 
25 drochloride {I0.59g) and potassium carbonate (I7.38g) in isopropanol (150ml) was refluxed for 48h. The 
mixture was then filtered and the filtrate evaporated lo dryness. The resulting residue was taken up in water 
and extracted with dichloromethane. The organic layer was washed with water, dried and evaporated to give 
an oil which crystallised in a mixture of 2-propanol and diethyl ether to give the title compound (10.27g). 
M.p. : 118-119°. 



Analysis Found : 


C,66.48; 


H.6.48: 


N,8.14; 


C-9H22N2O4 requires : 


C.66.65; 


H.6.48; 


N,8.18%. 



35 

Intermediate 101 

4-[2-(1,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyl] benzenamine 
40 Method a : 



A solution of Intermediate 100 (20g) in ethanol (300ml) was hydrogenated at room temperature and 
atmospheric pressure in the presence of 10% palladium-on-carbon (2g). After the hydrogen absorption was 
completed, the catalyst was filtered off and the solution was concentrated to give the title compound (17.2g) 
46 as an oil which solidified by scratching in hexane. 

Method b : 

Iron powder (12.44g) was added portionwtse at toom temperature to a stirred solution of Intermediate 
50 100 {14g) in a mixture of methanol (150ml) and concentrated hydrochloric acid (ISOml). After heating under 
reflux for 45 min, the mixture v/as cooled, poured onto ice, basitied with a solution of sodium hydroxide and 
extracted with ethyl acetate. The organic layer was washed with watei dried and evaporated to give the title 
compound. M.p.: 128° (etnanol). 



Analysis Found : 


C,72.77; 


H.7.80; 


N,9.17; 


C19H2AN2O2 requires : 


C,73.05; 


H,7.74; 


N.8.97%. 
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Example 1 

9J0-Dihydro-5-rnethox y-9-oxo-N-[4-[2-(1,2,3.44etrahydro-67-dimethoxy-2-isoquinolinyl)^^^ 
acridinecarboxamide 



A mixture of 9,1 0-dihydro-5-methoxy-9-oxo-4-acridinecarboxyiic acid (1.3g) and 1-hydroxybenzotriazole 
(0.43g) in DMF {30ml) was stirred at roonn tennperature for lOmin. Intermediate 2(c) (1g) in DMF (20ml) was 
then added, foliowed by dicyclohexylcarbodiimide (0.66g) and the mixture was stirred at room temperature 
for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium hydroxide 
10 solution and extracted with dichloromethane. The organic layer was then washed with water, dried and 
evaporated to give a residue which was purified by column chromatography eluting with dich- 
loromethane:methanol (97:3) to give a solid which was recrystailised from isopropanol and filtered off to give 
the title compound (0.4g), m.p. 215-225°. 



Analysis Found : 


C.72.3; 


H,5.9; 


N,7.4; 


Cg^HssNsOs requires : 


C72.5; 


H,5.9; 


N,7.4%. 



20 Example 2 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[[3-(1,2,3.4-tetrahydro-6,7 -dime t hoxy-2-isoquinolinyl)propyl]thio]phenyl]- 
4-acridinecarboxamide 



25 A mixture of 9,l0-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.7g) and 1-hydroxybenzotriazole 
(0.35g) in DMF (20ml) was stirred at room temperature for lOmin. Intermediate 2(b) (0.9g) in DMF (20ml) 
was then added, followed by dicyclohexylcarbodiimide (0,5g) and the mixture was stirred at room 
temperature for 16h and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The combined, dried organic extracts were evap- 

30 orated to leave an oil which was purified by column chromatography eluting with dichloromethane:methanol 
(97:3). The resulting solid was recrystailised from acetonitrile and filtered off to give the title compound - 
(0.26g), m.p. 199°. 



Analysis Found : 


C,67.7: 


H,5.9; 


N.6.6: 


S,5.2; 


CssHs^NaOsSiO.SHzO) requires : 


C,67.9; 


H,5.9; 


N.6.8; 


S,5.2%. 



Example 3 

40 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[3-(1 ,2,3,4-tetrahydro-6,7-dimet hoxy-2-lsoquinolinyl)propoxy]phenyl]-4- 
acridinecarboxamide 



A mixture of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (1.5g) and 1-hydroxybenzotriazole 
45 (0.5g) in DMF (30ml) was stirred at room temperature for iCmin. Intermediate 2(a) (1.27g) in DMF (20ml) 
was then added, followed by dicyclohexylcarbodiimide (0.76g) and the mixture was stirred at room 
temperature for 16h and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The combined, dried organic extracts were evap- 
orated to give a residue which was purified by column chromatography eluting with dich- 
50 loromethane:methanol (97:3). The solid was recrystailised from isopropanol and filtered off to give the title 
compound (0.89g), m.p. 190°. 



55 



Analysis Found : 


C,68.6: 


H.5.9; 


N,6.8; 


C35H35N3O6 requires : 


C.68.6; 


H.B.1; 


N,6.9%. 



Example 4 
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5-Fluoro-9J0-dihydro-9-oxQ- N-[4-[[3-(1,2.3,4-tetrahydro-67-dimethoxy-2-isoquinolinyl)propyl]^^ 
acridinecarboxamide 



A mixture of 5-fluoro-9.1 0-dihydro-9-oxo-4-acndinecarboxyiic acid (1g) and 1-hydroxyb nzotriazole 
5 (0.5g) in DMF (30nnl) was stirred at room temperature for 10min. Intermediate 2(b) (1.4g) in DMF (20ml) was 
then added, followed by dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at roonn tennperature 
for 16li and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium hydroxide 
solution and extracted with dichloromethane. The combined, dried organic extracts were evaporated to give 
a residue which was purified by column chromatography eluting with dichloromethane:methanol (97:3). The 
10 solid was recrystalllsed from isopropanol and filtered off to give the title compound (0.28g), m.p. 162*^, 



Analysis Found : 


C,66.1; 


H,5.4; 


F.3.0; 


N.6.8; 


S,5.3: 


C3*H32FNs04S requires : 


C.66.3; 


H,5.6: 


F,3.]; 


N.6.8; 


S,5.2%. 



The following compounds were prepared in a similar manner to Examples 1 to 4, 
Example 5 

9,10-Dihydro-5-methyl-9-oxo-N-[4-[[3-(1.2,3,4-tetrahydro-6,7-dimei hoxy-2-isoquinonnyl)propyl]thio]phenyl]-4- 
acridinecarboxamide 



The coupling of 9, 10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (1g) with Intermediate 2(b) (1.4g) 
gave, after crystallisation from isopropanol, the title compound (0.45g), m.p. 155°. 

25 



Analysis Found : 


C.68.8; 


H.5.9; 


N.6.8; 


S,5.0; 


C35H35N-04S(H2 0) requires : 


C,68.7; 


H,6.1; 


N,6.8; 


S.5.2%. 



30 

Example 6 

9,10-Dihydro-9-oxo-N-[4-[3-(1 ,2,3,4-tetrahydro-6.7-dimethoxy-2-isoquino!inyt)propoxy]phenyl]-4- 
acrldinecarboxamide 

36 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acici (0.8g) with Intermediate 2(a) (1.1g) gave, 
after crystallisation from isopropanol, the title compound (0.27g), m.p. 220^. 



Analysis Found : 


C,71.4; 


H,5.9; 


N,7.3; 


C34H33N3 05(0.5H20) requires : 


C71.3; 


H,6.0; 


N,7.3%. 



Example 7 

45 

9,10-Dihydro-9-oxo-N-[4-2-(1 ,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinormyl)ethoxy]phenyl]-4- 
acridinecarboxamide 



The coupling of 9, 1 0-dihydro-9-oxo-4-acridinecarboxylic acid (0.37g) with Intermediate 5(a) (0.51g) gave 
50 after crystallisation from isopropanol, the title compound (0.27g), m.p. 154°. 



Analysis Found : 


C,70.4; 


H,5.7; 


N7.5; 


C33H31 N3O5(0.5H2O) requires : 


C.70.9; 


H,5.8; 


N.7.5%. 



55 

Example 8 
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9,1 0-Dihyd ro-9-oxo-N-[4-[[3-(1,2,3,4-tetrahydro-67-dinnethoxy-2-i$oquinolinyl)propyi]thi^^^ 
acridincarboxamide 



The coupling of 9,l0-dihydro-9-oxo-4-acridinecarboxylic acid {0.8g) with Intermediate 2(b) (1g) gave, 
5 after crystallisation from isopropanol, the title compound (0.04g), m.p. 182°. 



Analysis Found : 


C,67.3; 


H,5.6: 


N,6.9; 


S,5.25; 


C34H33N304S(1.5H20) requires : 


C,67.3; 


H,5.9; 


N.6.9; 


S.5.3%. 



10 

Example 9 

9,10-Dihydro-5-methyl"9-oxo-N-[4-[4-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)butyl]phenyl]-4- 
75 acridinecarboxamide 



The coupling of 9,10-dihydro-5-methyi-9-oxo-4-acrtdinecarboxylic acid {1g) with Intermediate 2(d) 
(1.34g) gave, after crystallisation from ethanol/acetone, the title compound (0.86g), m.p. 140°. 



Analysis Found : 


C,73.i; 


H,6.3; 


N,6.8; 


C36H37N3O4 (H2O) requires : 


C.72.8; 


H,6.5; 


N.7.1%. 



25 Example 10 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquino!inyl)propyl]phenvl]-4- 
acridinecarboxamide 



30 The coupling of 9,1 0-dihydro-5-methoxy-9-oxo-4-acridinecarboxyl(C acid (0.65g) with Intermediate 5(b) 
(0.53g) gave, after crystallisation from isopropanol, the title compound (0.3g), m.p. 135°. 



Analysis Found : 


C,70-9; 


H,6.0; 


N,6.7: 


C35H35N3O5 (H2O) requires : 


C,70.6: 


H,6.3; 


N,7.05%. 



Example 1 1 

40 9,10-Dihydro-5-methyi-9-oxo-N-[4-[3-(1 ,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propyl]phenyl]-4- 
acridinecarboxamide 



The coupling of 9,1 0-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (0.61g) with Intermediate 5(b) 
(0.53g) gave, after crystallisation from isopropanol, the title compound (0.45g), m.p. 120°. 

45 



Analysis Found : 


C,73.2; 


H,6.15; 


N,7.3; 


C3sH35N3O4(0.5 H2O) requires : 


C,737; 


H.6.35; 


N,7.4%. 



50 

Example 12 

5-Fluoro-9,10-dihydro-9-oxo-N-[4-[2-(1 ,2,3,4-tetrahydro-67-dirnethOKy-2-isoquinoliny!)ethyl]phenyl]-4- 
acridinecarboxamide 

55 ~ 

The coupling of 5-fluoro-9,l0-dihydro-9-oxo-4-acridinecarboxy!ic acid (1g) with Intermediate 2(c) (0.81 g) 
gave, after crystallisation from acetonitrile/isopropanol (1:1), the title compound (0.2g), m.p. 212°. 
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Analysis Found : 


C,69.4; 


H.5.2; 


N,7.8; 


C33H3oFN304(H20) requires : 


C,69.6; 


H.5.6; 


N.7.4%. 



5 

Example 13 

5-Ruoro-9J0-dihydro-9-oxo -N-[4-[3-(1.2,3.4-tetrahydro-67-dimethoxy-2-isoquinolinyl)propyl]phe 
acridinecarboxamide ~ 

10 

The coupling of 5-f!uoro-9,1 0-dihydro-9-oxo-4-acridinecarboxyltc acid (1g) with Internnediate 5(b) (0.85g) 
gave, after crystallisation from isopropanol, the title compound (0.4g), m.p. 166°. 



Analysis Found : 


C,70.3; 


H,5.4; 


N.7.2: 


C3iH32FN304(H20) requires ; 


C,69.9; 


H,5.8; 


N,7.2%. 



Example 14 

20 

9J0-Dihydro-5-nnethyl-9-oxo-N-[4-[2-(1,2,3,4-tetrahydrO'67-dimethoxy-2H soquinoliriyl)ethyl]phenyn 
acridinecarboxamide 



The coupling of 9.10-dihydro-5-methyl-9-oxo-4-acridinecarboxy!ic acid (0.63g) with Intermediate 2(c) 
25 (0.62g) gave, after crystallisation from ethanol, the title compound (0.2g), m.p. 175°. 



Analysis Found : 


C71.8; 


N,6.2; 


N,7.2; 


Ca^Hs^NaO^lHaO) requires : 


C,72.2; 


H.6.2; 


N,7.4%. 



30 

Example 15 

9,10-Dlhydro-N-[2-methoxy-4-[3-(1,2,3.4-tetrahydrO'67-dimethoxy-2-is oquinolinyl)propyl]phenyl]-5-methyl-^^ 
36 oxo-4-acridinecarboxamide 



A mixture of 9.10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (1g) and 1 -hydroxybenzotriazole 
(0.53g) in DMF (30ml) was stirred at room temperature for lOmin. Intermediate 16(a) (1.28g) in DMF (20ml) 
was then added, followed by dicyclohexylcarbodiimide (0.74g) and the mixture was stirred at room 
40 temperature for 16h and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The organic layer was then washed with water, dried 
and concentrated to give a residue which was purified by column chromatography eluting with dich- 
loromethane:methanol (95:5) to give a solid which was recrystailised irorn ether to give the title compound - 
(0.54g). m.p. 1 74° . 



Analysis Found : 


C,72.9; 


H,6.3: 


N,7.4; 


C3GH37N3O5 requires : 


C,73.1; 


H,6.3; 


N.7.1%. 



Example 16 

9.10-Dihydro-5-methoxy-N-[2-methQxy-4-[3-(1,2,3,4-teirahydro-6,7-dimet hoxy-2-isQquinollnyl)propyl]phenyl]- 
9-oxo-4-acridinecarboxamide 



A solution of Intermediate 16(a) (1.28g) and dicyclohexylcarbodiimide (0.74g) in DMF (20ml) was added 
to a stirred solution of 9,1 0-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (1g) and 1 -hydroxyben- 
zotriazole (0.5g) in DMF (20ml). The resulting mixture was stirred overnight at room temperature, filtered 
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and concentrated in vacuo. The residue was taken up in dichloromethane, and then washed successively 
with dilute sodiunn hydroxide solution and water. The organic layer was then dried and evaporated to give a 
residue which was purified by column chromatography eluting with dichloromethane:methanol (9:1) to give a 
solid which was crystallised from ether to give the title compound (0.43g), m.p. 188°. 



Analysis Found : 


C,70.9; 


H,6.4; 


N,7.0; 


C36H37N306 requires : 


C,71.15; 


H,6.l; 


N.6.9%. 



10 The following compounds were prepared in a similar manner to Examples 15 and 16. 
Example 17 

5-Fluoro-9J0-dihydro-N-[2-methoxy-4-[3-(1 ,2.3.4-tetrahydro-6,7-dimel hoxy-2-isoquinolinyl)propoxy]phenyl]- 
75 9-oxo-4-acridinecarboxarnide 



The coupling of 5-fluoro-9,l0-dihydro-9-oxo-4-acridinecarboxylic acid (0.31 g) with Intermediate 8(a) 
(0.4g) gave, after crystallisation from isopropanol, the title compound (0.2g), m.p. 152°. 



20 


Analysis Found : 


C,65.7; 


H,5.6; 


F,3.0: 


N,6.9; 




C35H3iFN30G (1.5 H2O) requires; 


C,65-8; 


H,5.8; 


F.2.9; 


N,6.6%. 



26 Example 18 

9,10-Dihydro-5-methoxy-N-[2-methyl-4-[3-(1 ,2,3,4-tetrahydrO"6,7-dimethoxy-2-isoquinolinyl)propoxy]phenyl]- 
9-oxo-4-acridinecarboxamide 



30 The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acrtdinecarboxylic acid (1.5g) with Intermediate 8(b) 
(1.3g) gave, after crystallisation from isopropanol-ethano!, the title compound (0.53g), m.p. 160°. 



Analysis Found : 


C.69.6: 


H,5.8; 


N,6.5; 


C3f^H37N3 0s(0.5H2 0) requires : 


C,70.1; 


H,6.2; 


N,6.8%. 



Example 19 



40 9,10-Dihydro-5-methyt-N-[2-methyl-4-[3-(1 ,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propoxy]phenyl]-9- 
oxo-4-acridinecarboxamide 



The coupling of 9,10-dthydro-5-methyl-9-oxo-4-acridinecarboxyi!C acid (1g) with Intermediate 8(b) (1.4g) 
gave, after crystallisation from acetone, the title compound (0.73g), rn.p. 160°. 



Analysis Found : 


C.71.0; 


H.6.1: 


N,6.5; 


C3&H37N3O5 (H2O) requires : 


C,70.9; 


H.6.4; 


N,6.9%. 



50 

Example 20 

9,10-Dihydro-5-methoxy-N-[2-methyl-4-[2-(1,2.3.4-tetrahydro-6,7-dim ethoxy-2-isoquinolinyl)ethyl]phenyl>9' 
oxo-4-acridinecarboxamide 

65 

The coupling of 9, 1 0-dihydro-5-methoxy-9-oxo-4-acridinecatboxyiic acid (1.7g) with Intermediate 16(c) 
(1.7g) gave, after crystallisation from ethanoL the title compound (0.2 1g), m.p. 200-201°. 
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Analysis Found : 


C.71.9; 


H.5.9; 


N,6.9; 


C35H33N305(0.5H20) requires : 


C,71.65; 


H.6.2: 


N,7.2%. 



10 



Example 21 

5-Fluoro-9J0-dihydro-N-[2-nnethyi-4-[2-(1,2,3,4-tetrahydro-G7-dinnethoxy-2-isoquinolinyl)eth 
4-acridinecarboxannide 

The coupling of 5-fluoro-9,lO-dihydro-9"Oxo-4-acridinecarboxylic acid (lg) with Intermediate 16(c) 
(1,25g) gave, after crystallisation from ethanol, the title connpound (0.32g), m.p. 210°. 



75 



Analysis Found : 


C,71.2; 


H,5.9; 


F.3.4; 


N.7.4; 


C34H32FN3O4(0.5 H2O) requires : 


C.71.1; 


H,5 8; 


F,3.3; 


N.7.3%. 



Example 22 
20 ~~~ 

9,10-Dihydro-N-[2-nnethoxy-4-[3-(1 ,2,3,4-tetrahydro-6,7-clinnethoxy"2-isoqu!nolinyl)propoxy]pheny!]-5-methyl- 
9-oxo-4-acridinecarboxannide 



The coupling of 9j0-dihydro-5-nnethyl-9-oxo-4-acridtnecarboxylic acid (0.7g) with Intermediate 8(a) (1g) 
25 gave, after crystallisation from acetonitrile, the title compound {0.83g). rn.p. 183-184°. 



Analysis Found : 


C.70.2; 


H,6.1; 


N.e.S; 


C36H37N3Og(0.5H2O) requires : 


C,70.1; 


H,6.2; 


N,6.8%. 



30 

Example 23 

N-[2-Ethoxy-4-[3-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoqutnolinyl)propyl]phenyl]-9,10-dihydro-5-methoxy-9- 
36 oxo-4-acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.65g) with Intermediate 16(b) 
(0.6g) gave, after crystallisation from isopropanol/acetonitrile (9:1), the title compound (0.22g). m.p. 198°. 



Analysis Found : 


C,71.1; 


H,6.4, 


N.6.9: 


C-j/HagNsOe requires : 


C.71.5; 


H,6.3; 


N,6.8%. 



45 Example 24 

N-[2-Methoxy-4-[3-[[(3,4-dimethoxyphenyl)methyl]methylaminoj propoxy]phenyl]-5-fluoro-9,10-dihdro-9-oxo- 
4-acridinecarboxamide " 

50 A mixture of 5-f!uoro-9,l 0-dihydro-9-oxo-4-acridinecarboxylic acid (1g) and l-hydroxybenzotriazole 
(0.5g) in DMF (30 ml) was stirred at room temperature for 10 rnin. Intermediate 22(b) (1.2g) in DMF (15 ml) 
was then added, followed by dicyclohexylcarbodiimide (0,8g) and the mixture was stirred at room 
temperature for 16 h and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The combinrd, dried organic extracts were evap- 

55 orated and the residue was purified by column chroniatography eititing with dichloromethane- methanol 
(97:3), The solid was recrystaltised from isopropanoi to give the title compound (O.GBg). M.p. 108°. 
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Analysis Found : 


C 66.4; 


H 5.5; 


F 3.0; 


N 7.0; 


C34H3iFN30R(H?0) Requires : 


C66.1 1; 


H 5.8: 


F3.1; 


N 6.8%. 



Example 25 

N-[2-Methyl-4-[3-[[(3,4-dir-nethoxyphenyl)nnethyl]niethylam!no]propoxy] phenyl]-5-fluoro-9.10-dihyciro-9-oxo- 
4-acridinecarboxamide 



A nnixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1g) and l-hydroxybenzotriazole 
(0.47g) in DMF (30 nnl) was stirred at room temperature for 10 min. Intermediate 22(a) (1.2g) in DMF (15 ml) 
was then added, followed by dicyclohexylcarbodiimide (0.7g) and the mixture was stirred at room 
temperature for 16 h and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium 
75 hydroxide solution and extracted with dichloromethane. The combined, dried organic extracts were evap- 
orated and the residue was purified by column chromatography eiuting with dichloromethane- methanol 
(98:2). The solid was then recrystallised from tsopropanol to give the title compound (0.86g). M.p. 130°. 



Analysis Found : 


C 69.93; 


H 5.89; 


F 3.2; 


N 7.3; 


C34H3iFN305 Requires: 


C 69.97; 


H 5.87; 


F 3.2; 


N 7.2%. 



Example 26 

25 

N-[2-i\/lethoxy-4-[3-[[(3,4-dimethoxyphenyl)methy!]methylamino]propo xy] phenyl]-9,10-dihydro-5-methoxy-9- 
oxo-4-acridinecarboxamide 

A mixture of 9,l0-dthydro-5-methoxy-9-oxo-4-acridinecarboxy!tc acid (1g) and 1 -hydroxy benzotriazole 
30 (0.62g) in DMF (30ml) was stirred at room temperature for 10 mm. intermediate 22(b) (1g) in DMF (20 ml) 
was then added followed by dicyclohexylcarbodiimide (0.62g) and the mixture was stirred at room 
temperature for 16 h and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium 
hydroxide solution and extracted with methylene chloride. The combined, dried organic extracts were 
evaporated and the residue was purified by column chromatography on silica gel, eiuting with 
35 dichloromethane/methanol (97:3). After crystallization from isopropanol, the title compound was obtained as 
a solid (0.4g). M.p. 146°. 



Analysis Found : 


C68.4; 


H5.9; 


N6.7; 


C35H37N3O7 Requires : 


C68.7; 


HS.l: 


N6.9%. 



In the same way, the following compounds were prepared: 
Example 27 

45 

N-[2-Methyl-4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy] phenyl]-9,10-dihydro-5-methyl-9-oxo- 
4-acridinecarboxamide 



The coupling of 9,l0-dihydro-5-methyl-9-oxo-4-acfidine caibr.>yiic acid (1g) with Intermediate 22(a) 
50 (1.23g) gave, after crystallization from isopropanol the title; compound as a solid (1.2g). M.p. 146°. 



Analysis Found : 


C 72.5; 


H 6.5; 


N 7.1; 


C35H37N3O5 Requires : 


C 72.5; 


H 6.4; 


N 7.2%. 



Example 28 
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N-[2-Methyl-4-[3-[[(3,4-clim ethoxyphenyi)methyl]rTiethylam in o]propo xy] 
acridinecarboxamide 



phenyl]-9,1 0-dihydro-9-oxo-4- 



The coupling of 9J0-dthydro-9-oxo-4-acridinecarboxyiic acid (0 9q) with intermediate 22(a) (1.2g) gave, 
6 after crystallization from isopropanol, the title compound as a solid {'.3g). M.p. 145-150°. 

NMR includes d 2.2 and 2.3 (2s,2x3H.N-CH3 and CH3-Ar), 3.4(s.2H,CH7-Ar), 3.7{s.6H.OCH3), 6.6-8.5(m,13H, 
aromatics). 



10 



Example 29 

N-[2-Methyl-4-[2-[[(3,4-dimcthoxyphenyl)methy!]methylamino]ethoxy] p henyl]-9.10-dihydro-5-methoxy-9-oxo 
-4-acridinecarboxamide 



The coupling, of 9,i0-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid (l.2g) with Intermediate 22(d) 
75 (1.12g) gave, after crystallization from ethanol, the title comp ound as a solid (0.6g). M.p. 178-179°. 



Analysis Found : 


1 C70.1, . 


H G 


N 7.1; 


C34H35N3O6 Requires : 


{ C70.2; 


H 6.1- 


N 7.2%. 



20 

Example 30 

N-[2-Ethyl-4-[3-[[(3,4'dimethoxyphenyl]methyl]methylamino] propox y] phenyl]-5-fluoro-9.10-dihydro-9-oxo-4- 
25 acridinecarboxamide 

The coupling of 5-fluoro-9,l0-dthydro-9-oxo-4-acridine carboxylic acid (1g) with Intermediate 22(c) (1.2g) 
gave, after crystallization from isopropanol, the title compound as a solid (0.95g). M.p. 146°. 



30 


Analysis Found : 


C 70.3; 


H 6.1; 


F 3.2; 


N 7.0; 




C35H36FN3O5 Requires : 


C 70.3; 


H 6.1; 


F 3.1; 


N 7.0%. 



35 Example 31 

N-[2-Methoxy-4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino] p(o poxy]phenyl]-9.10-dihydro-5-methyl-9- 
oxo-4-acridinecarboxamide 

40 The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid (0.8g) with Intermediate 22(b) 
(1-1 4g) gave, after crystallization from isopropanol, the title compound as a solid (0.4g). M.p. 156-157°. 
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Analysis Found : 

C35 H37N3O5 Requires 



C 70.6; H 6.3, N 7.15; 
C 70.6; H 6.3; N 7,05%. 



Example 32 

50 N-[2-Methyl-4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino]ethyn riiienyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide 



The coupling of 5-f!uoro-9J0-dihydro-9-oxo-4-acridine carboxy^f acid (0.82g) with Intermediate 27(a) 
(1.07g) gave, after crystallization from ethanol, the title compound as a yellow solid (0.21 g). M.p. 125°. 



55 
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Analysis Found : 


C 68.3; 


H 5.8; 


F3.3; 


N 7.2; 


C33H3;?FN304 (1.5 H2O) Requires : 


C 68.3; 


H 6.1; 


F3.3; 


N 7.2%. 



Example 33 

N-[2-Methyl-4-[2-[[(3,4-dinnethoxyphenyl)methyi]methylamino] ethyl ]p'nenyl]-9,10-dihydro-5-methyl-9-oxo-4- 
acridinecarboxamide 

10 

The coupling of 9,10-dihydfO"5-nnethyl-9-o>:o-4-acridine carboxytic acid (O.Bg) with Intermediate 27(a) 
(1g) gave, after crystallization from ethanol. the title compound as a yellow solid (0.45g). M.p. 160-161°. 



Analysis Found : 


C 73.4; 


H 6.3; 


N 7.5; 


C34H35N30^ (0.5 H2O) Requires : 


C 73.1; 


H 6.5; 


N 7.5%. 



Example 34 

20 

N-[2-Methoxy-4-[2-[[(3,4-dimethoxyphenyl)meihyf]methylamino] etn/ij phenyl)-5-fluoro-9.10-dihydro-9-oxo-4' 
acridinecarboxamide 



The coupling of 5-fluoro-9,1 0-dihydro-9-oxo-4-acridinecarboxyl!C acid (1g) with Intermediate 27(b) (1.3g) 
25 gave, after crystallization from ethanol, the title compound as a solid (0.55g). M.p. 161-162°. 



Analysis Found : 


C69.3; 


H5.8; 


N7.5; 


C33H32FN3O5 Requires ; 


C69.6; 


H5.6; 


N7.4% 



Example 35 

N-[2-Methyi-4-[3-[[(3,4-dimethoxyphenyl)methyl]inethylaminoJ propyi]p henyl]-9,lO-dihydro-5-methoxy-9-Oxo- 
35 4-acridinecarboxamide 



The coupling of 9,l0-dihydro-5-methoxy-9-oxo-4-acndine carboxylic acid (0.69g) with Intermediate 27(c) 
(0.65g) gave, after crystallization from isopropanol, the title compound as a solid (0.1 85g). M.p. 154°. 



40 



Analysis Found ; 


C 72.65; 


H 6.4; 


N 7.0; 


C35H37N3O5 Requires : 


C 72.5; 


H G.4- 


N 7.25%. 



45 Example 36 

N-[2-Methyl-4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino] prop y}]phenyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide 



50 The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (0.5g) with Intermediate 27(c) 
(0.59g) gave, after crystallization from isopropanol, the ti'le compoi :vj as a solid (0.26 g). M.p. 132°. 



Analysis Found : 


C 71.9: 


H 6 0; 


F 3.3; 


N 7.3; 


C34H34FN3O4 Requires: 


C 71.9; 


K 6.0, 


F 3.3: 


N 7.45%. 



Example 37 
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N-[2-Methoxy-4-[3-[[(3.4-dimethoxyphenyi)nnethyl]rriethylanni no] propyl ]phenyl]-9.10-clihydro-5-methoxy-9- 

oxo-4-acridinecarboxannide 

The coupling of 9,l0-d!hyclro-5-methoxy-9-oxo-4-acrid!ne carboxyhc acid {0.43g) and Intermediate 30 
6 (0.5g) gave, after crystallization from isopropanol, the title compound as a solid (0.1 6g). M.p. 105°. 



Analysis Found : 


C 70.6; 


H 6.3: 


N 6.9; 


C35H37N3OG Requires : 


C 70.6; 


H 6.3; 


N 7.0%. 



70 

Example 38 

N-[2-Methoxy-4-[3-[[(3.4-dimethoxyphenyl)methyljrnelhylamino] pro[>yl] phenyl]-5-fluoro-9.10-dihydro-9-oxo- 
75 4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (0.4g) with Intermediate 30 (0.5g) 
gave, after crystallization from ethanot/cyclohexane, the title compound as a solid (0.26 g). m.p. 170-190°. 



20 



Analysis Found : 


C67.7; 


m.7. 


N6.6; 


C34H34FN305,H2 0 ReQuires : 


C67.9; 


H6.0; 


N7.0%. 



25 Example 39 

N-[4-[4'[[(3,4-Dimethoxyphenyl)methyl]methylamino]butyi]phenyl>5-fluor o-9.1Q-dihydro-9-oxo-4- 
acridinecarboxamide 

30 A mixture of 5-ftuoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.42 g) and 1 -hydroxybenzotriazole 
(0.27 g) in DMF (30 ml) was stirred at room temperature for 10 min. Intermediate 33(a) (0.55g) in DMF (30 
ml) was then added= followed by dicyclohexylcarbodiimide (0.34 g). and the mixture was stirred at room 
temperature for I6h and then filtered. The filtrate was concentrateri in vacuo, treated with dilute sodium 
hydroxide solution, and extracted with dichloromethane. The con^bined, dried, organic extracts were 

35 evaporated to leave an oil which was purified by column chromatography eluting with 
dichloromethane/methanol (95:5) to give an oil v^hich was crystaSliSB'f from ethanol and filtered off to give 
the title compound (0.32g), MP : 131°. 



40 



Analysis Found : 
CgiHs^FNsO^ Requires : 



C.71.4;H,5.9;N.7.3; 
C,71.9;H,6.0;N,7.4%. 



Example 40 
45 ~~ 

N-[4'[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]-9,10ciihyd ro-5-methoxy-9-oxo-4- 
acridinecarboxamide 



A mixture of 9.10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acici (0.8 g) and 1 -hydroxybenzotriazole 
50 (0.41 g) in DMF (50 ml) was stirred at room temperature for 10 min. intermediate 33(b) (0.9g) in DMF (30 
ml) was then added, followed by dicyclohexylcarbodiimide (0.62 g) and the mixture was stirred at room 
temperature for I6h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution, and extracted with dichloromethane The cof-'oined, dried, organic extracts were 
evaporated to leave an oil which was purified by col icnn chromatography eluting with 
65 dichloromethane/methanol (95:5) to give a solid. This v/as crystalliSf-.i from isopropanol and filtered off to 
give the title compound (0.31 g). MP: 172°. 
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Analysis Found : 
C33H33N3O5 Requires : 



C.71.3;H,6 0;N,7.35; 
C,71.8;H,6 0;N,7.6%. 



Example 41 

N-[444-[[(3,4-Dimethoxyphenyl)methyl]methylamino]butyl]phenyl]-9J0-dihydro-9-oxo^^^^ 

TO A mixture of 9,10-dihydro-9-oxo-4-acridinecarboxytic acid (4 g) and l-hydroxybenzotriazole (2.83 g) in 
DMF (50 ml) was stirred at room temperature for 10 min. Intermediate 33(a) (5.5g) in DMF (100 ml) was 
then added, followed by dicyclohexylcarbodiimide (3.45 g), and thn mixture was stirred at room temperature 
for 16h and tfien filtered. The filtrate was concentrated in vacuti treated with dilute sodium hydroxide 
solution, and extracted with dichloromethane. The combined, dnod, organic extracts were evaporated to 

76 leave an oil which was purified by column chromatography eluting with dichloromethane/methanol (95:5) to 
give a solid. This was crystallised from methanol and then filtered off to give the title compound (3.2 g), MP 
: 140°. 



20 



Analysis Found : 

H35N3O4 Requires: 



C,74.3;H.6.5,N,7.7; 
G,74.3;H.6 4;N,7.6%. 



25 



Example 42 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]methyl]amino]ethyl]phenyij-9.10 -dihydro-9-oxo-4- 
acridinecarboxamide 



A mixture of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) and 1-hydroxybenzotriazole (0.56 g) in 
30 DMF (50 ml) was stirred at room temperature for 10 min. InterrTiediate 33(b) (1g) in DMF (10 ml) was then 
added followed by dicyclohexylcarbodiimide (0.7 g). The mixture was stirred at room temperature for 16 h 
and then filtered. The filtrate was concentrated in vacuo, treated with dilute sodium hydroxide solution and 
extracted with dichloromethane. The combined, dried organic extracts were evaporated to leave an oil which 
was purified by column chromatography eluting with dichloromethane/methanol (9:1) to give a solid. This 
35 solid was crystallised from acetonitrile and filtered off to give the title compound (0.35 g), MP : 172°. 



Analysis Found : 


C,73.6;H,^3 0:N.8.0; 


C32H3 1 N3O4 Requires : 


C73.7;N.6.0;N,8.1%. 



40 



The following compounds were prepared in a similar manner to Examples 39 to 42 : 



Example 43 



45 N-[4-[[3-[[(3,4-Dimethoxyphenyl)methyl]methylamino]propvi]thio] phe nyl]-9,10-dihydro-9-oxo-4-acridin- 
ecarboxamide 



50 



The coupling of 9,10-d!hydro-9-oxo-4-acridinecarboxy!ic acio (0.8g) with Intermediate 38(d) (1.16g) 
gave, after crystallisation from ethanol, the title compound f0.28g), MP : 140°. 



Analysis Found ' 


C,69.7;H.fx7;N,7.5; 


C33H33N3O4S Requties ; 


v:,69.3:H.^j 9.N,7-4 %. 
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Example 44 



N-[4-[2-[(Phenylmethyl)methylamino]ethoxy]phenyl]-9/k1-dihyd.Q-9-rjy.-j-4-acridinecarboxamide 
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The coupling of 9.10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with Intermediate 36(c) (1g) gave, 
after crystallisation from ethanol, the title compound (0.8g), MP : i73^ 



5 



Analysis Found : 


C75.5;H,5.6N,8.8; 


C3CH27N3O3 Requires : 


C,75 45:H,5.r N.B.S %. 



Example 45 

70 

N-[4-[3-[[2-(3.4-Dimethoxyphenyl)ethyl]methylamino]propoxy] phenyl]- 9 ,10-dihydro-9-oxo-4- 
acridinecarboxamide 



The coupling of 9,10-dihydro-9-oxo-4-acridinocrKboxvlic acid (1 c) with Intermediate 38(a) (1.44 g) gave, 
75 after crystallisation frorn elhanol, the title compound (0.82 g) MP ■ 



Analysis Found : 


C,71 7;H,6.:3 fvl,7.4; 


C34H35N3O5 Requires ; 


C 72.2;H,6.2:N,7.4 %. 



20 

Example 46 



N-[4-[3-[[(3,4-Dimethoxyphenyl)methyt]methylamino]propoxy]phenyl]-9.10-dihydro-5-methoxy-9-oxo-4- 
25 acridinecarboxamtde 



The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxyl!C acid (2g) with Intermediate 38(c) 
(2.4g) gave, after crystallisation from isopropanol, the title compound (i.2g), MP : 180°. 



Analysis Found ; 


C,70.1: 


H 6.1. 


N,7.2; 


C34H35N30g requires : 


C,70.2; 


H.6.1 


N,7.2%. 



35 Example 47 

N-[4-[2-[[2-(4-Methoxyphenyl)ethyl]methylamino]ethoxy]phenyl]-9. 10- ■i;hydro-9-oxo-4-acridinecarboxamlde 

The coupling of 9J0-dihydro-9-oxo-4-acridtnecarboxylic acid (0.8 g) with Intermediate 36(e) (0.9g) gave, 
40 after crystallisation from ethanoL the title compound (0.7g).MP : 165^ 



Analysis Found : 
C32H31 N3O4 Requires : 



C,73.6:H,6.0.N,8.0; 
C,73.7;H,6.0;N,8.1%- 



45 



50 



Example 48 

N-[4-[3-[[2-(4-Methoxyphenyl)ethyl]methylamino]propoxy]phenyl]-9.10-dih ydro-9-oxo-4-acridinecarboxamicle 

The coupling of 9.10-d!hydro-9-oxo-4-acndinecarboxylic acid (0 8 g) with Intermediate 38(b) (0.94 g) 
gave, after crystallisation from ethanoL the title compound i0,9 MP : 160^. 



55 



Analysis Found : 


C./o.9;H.6.2 N./.8; 


C33H33N3O4 Requires : 


C,74.0;H.6.2.N,7.8 %. 



b4 
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Example 49 

N-[4-[2-[[(4-Methoxyphenyl)methyl]methylamino]ethoxy]phenyi]-9J 0-dihydro-9-oxo 

6 The coupling of 9,i0-dihydro-9-oxo-4-acridinecarboxvlic acirJ (0 6 g) with Intermediate 36(f) (0.72 g) 
gave, after crystallisation from methanol, the title compound (0 18 ■";), MP : 146°. 



Analysis Found : 


C,73.5;H,5.a;N,8.1; 


C31 H29N3O4 Requires : 


C.73.35;H,5.8;N,8.3 %. 



Example 50 

75 N-[4-[2-[[(4-Methy!phenyl)melhyl]methylamino]elhoxy]phcn/l]-9 10-dihy dro-9-oxo-4-acridinecarboxamlde 



The coupling of 9.10-dihydro-9-oxo-4-acridinecarboxyi!C acid (0.7 g) with Intermediate 36(g) (0.78 g) 
gave, after crystallisation from isopropanol, the title compound (0 23 g). MP : 168°. 



20 


Analysis Found : 


C 75.3:H,6 0;N,8.1; 




C31 H23N3O3 Requires : 


C /5.7;H,5 95;N,8.55 %. 



25 Example 51 

N-[4'[2-[[(3,4-Dimethoxyphenyl)methyt]methyiamino]ethoxy]phenyl]-9 .lQ-dihydro-9-oxo-4- 
acridinecarboxamide 



30 The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid 
after crystallisation from ethanoL the title compound {1.39 q), MP 



1 g) with Intermediate 36(b) (1.25 g) gave, 

1 40^^ . 



36 



Analysis Found : 
C32H31 N3O5 Requires : 



C,71.7;H.6.2:N,7.7; 
C71.5;H,5.8;N,7.8%. 



Example 52 

40 N-[4-[2-[[[4-(Methylthio)phenyi]methyl]methylamino]ethoxy lphGnyl^9J0-dihydro-9-oxo-4- 
acrid^^lecar^oxarr^ 



The coupling of 9.10-dihydro-9-oxo-4-acridinecarboxv!ic acid (O.B g) with Intermediate 36(h) (1 g) gave, 
after crystallisation from ethanol, the title compound (0.75 g), MP ; 150^. 

45 



Analysis Found : 


C71.1;H,5.6;N,7.9;S.0.8; C31H29N3O3S 


Requires : 


C71/1;H,5.6;N,8.0 S,6 1 %. 



50 

Example 53 

N-[4-[2-[[(3.4-Dimethoxyphenyi)methyl]methyiarrjno]ethovv)piienvn-9.1 0-dihydro-2-(methylthio)-9-oxo-4- 
acridinecarboxamtde 

55 

The coupling of Intermediate 39 (0.7 g) with Intermediate 36i'M 1O.8I g) gave, after crystallisation from 
ethanol, the title compound (0.45 g), MP : 170^ 



55 
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Analysis Found : 


C,68.1;H,5.65:Ny.0;S,5.4 C33H33N3O5S 


Requires : 


C.67.g;H.5.7;N,7.2;S,5.5%, 



Example 54 



N-[4-[2-[[(3,4-Dinnethoxyphenyl)nnethyl]methylannino]ethoxy]phenyt]-9.l0-dih 
acridinecarboxamide 

10 

The coupling of 9,10-dihydro-7-(methylthio)-9-oxo-4-acriainecaibcxyiic acid (0.7 g) with Intermediate 36- 
(b) (0.81g) gave, after crystallisation from acetonitrile. the title compound (0.1 4g), MP : 160°. 



Analysis Found : 


C,67.8;H,5.8:N.7 


1;S 5.4, C33H33N3O5S 


Requires : 


C.67.9.H.5.7:N./ 


2;S 5.5 %. 



Example 55 

20 

N-[4-[2-[[2-(3,4-Dimethoxyphenyl)ethyl]methylamino]ethoxy]phenyl]-9 lO-dihydro-2-(methylthio)-9-oxo-4- 
acridinecarboxamide 



The coupling of Intermediate 39 (0.8g) with Intermediate 36(a) (0.93 g) gave, after crystallisation from 
25 ethanol the title compound (0.46g), MP : 150°. 



Analysis Found : 


C,68.0;H,5.8;N,7.0;S,5.1 ; C34 H35 N3O5 S 


Requires : 


C,68.3;H,5.9;N,7 0;S.5.4 %. 



Example 56 

N-[4-[2-[[2-(3,4-Dimethoxyphenyl)ethyl]methytamino]ethoxy)nhenyl]-9.l0-dihydro-l0-methyl-9-oxo-4- 
36 acridinecarboxamide 



The coupling of 9,l0-dihydro-10-methyl-9-oxo-4-acridinocarboxylic acid (0.72g) with Intermediate 36(a) 
(0.9g) gave, after crystallisation from isopropanoi, the title compound i0.8g), MP : 139°. 



Analysis Found : 


C,72.25; 


H,6.2; 


N,7.4; 


C34H35N3O5 Requires ; 


C,72.2; 


H,6..!; 


N,7.4%. 



45 Example 57 

N-I4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]eihoxyJpnenyIJ-0. l0-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide 



50 The coupling of 9J0-dihydro-5-methoxy-9-oxo-acridinecarbo>:yiij acid (0.8 g) with Intermediate 36(b) 
(0.94 g) gave, after crystallisation from ethanol, the title compouna (0 25 g), MP : 184°. 



55 



Analysis Found : 


C,6ii9;H6.C.N,7.4; 


C33H33N3OG Requires ; 


C,b'^ 8;H 5 0 N,7.4 %. 



Example 58 



56 
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N-[4-[2-[[2-(3,4-Dimethoxyphenyt)ethyl]methylarnino]ethoyy]pheny!] -9/10-dihydro-5-met^^ 
acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 36(a) 
5 (0.98 g) gave, after crystallisation from ethanot the title compound /0.25 g), MP : 190°. 



Analysis Found : 
C34H35N3O6 Requires : 



C70.0;H,b.t;N,7.3; 
C,70.2;H.6.1;N,7.2 %. 



10 



Example 59 

N-[4-[3-[[(3,4-Dimethoxyphenyl)methyl]methylaniino]propL' 'y]phcnyl]-9, 10-dihydro-9-oxo-4- 



15 acridinecarboxamide 



20 



25 



The coupling of 9,l0-dthydro-9-oxo-4-acridinecarboxyiic acid M g) with Intermediate 38(c) (1.4g) gave, 
after crystallisation from ethanol, the title compound (0.8g), Mp ; 130°. IR includes signals at 1650 (CONH). 
1620 (CO) and 3350cm-* (NH). 

Example 60 

N-[4-[3-[[(3,4-Dimethoxyphenyl)methyl]methylaminojpropc 'yjpher '. ! ]-5-fluoro-9,1 0-dihydro-9-oxo-4- 
acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acr!dinecarboxyhc acid (0.8 g) with Intermediate 38(c) (1g) 
gave, after crystallisation from ethanol, the title compound (0.52g), fVIP : 150°. 



30 



Analysis Found 
Requires : 



C,69.6;H,5.7;F 3.25;N 7.3; C33H32FN3O5 
C,69.6;H,5.7;r 3.3;N,7.4 %. 



35 



Example 61 

N-[4-[2-[[2-(3,4-Dimethoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9.i0-dihydro-9-oxo-4-acridinecarboxamide 



40 



The coupling of 9,l0-dihydro-9-oxo-4-acridinecarboxync acid (0.76 g) with Intermediate 33(e) (1g) gave, 
after crystallisation from acetonitrile, the title compound (0 7g), MP • 180°. 



Analysis Found : 
C33H33N304 Requires 



C.73.5;H,6.1;N,7.9; 
C.74.0;H,(i 2;N,7.8 %. 



45 

Example 62 

N-[4-[4-[[[4-(Methylthio)phenyl]methyl]methylamino]bulyI]phenyl]*9 i0-dihydro-9-oxo-4-acridinecarboxamide 

50 The coupling of 9,l0-dihydro-9-oxo-4-acridinecarboxyiic acid (0.8 g) with Intermediate 33(j) (1 g) gave. 

after crystallisation from acetonitrile, the title compound (0.64g), MP : 135°. 



55 



Analysis Found 
Requires : 



C,73 7.H.6 2,N.7.9;S S C33H33N3O2S 
C.74.0 H,6.2.-7.8;S.(';0 % 



Example 63 



57 
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N-[4-[4-[[(4-Fluorophenyi)methyi]methylamino]butyl]phenyl]-9M0-dihvd ro-9-oxo-4-acrid 

The coupling of 9,10-d!hydro-9-oxo-4-acridinecarboxylic acid (0.7 g) with Intermediate 33(i) (0.86 g) 
gave, after crystallisation from acetonitrile. the title compound (0.43 o,i MP : 151°. 



Analysis Found 
Requires : 



C,75.9;H,6.0;F.3.7;N,8.2b; C30H30FN3O2 
C75.7;H,5.9;F,3 7;N,8.3 ^0. 



10 

Example 64 

N-[4-[3-[[{4-Methoxyphenyl)rnethyl]methylamino]propyi]pherry!]-9,l0-f:i hydro-9--oxQ-4-acridinecarboxamide 

75 The coupling of 9,iO-dihydro-9-oxo-4-acridinc:Hrl->oxy!" ■ acid {0 2 g) with Intermediate 33(g) (0.85 g) 
gave, after crystallisation from isopropanol, the titio compoun i (0.64 MP : 155°. 



20 



Analysis Found : 
C32H31 N3O3 Requires : 



C,76.2;H,6.1,N,7.9; 
C.76.0;H,6.2:N,8.3%. 



Example 65 

25 N-[4-[4-[[2-(4-Methoxyphenyl)ethyl]methylamino]butyl]pheny ;-9,i0-j iydr o-9-oxo-4-acridinecarboxamide 

The coupling of 9J0-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 33(h) (1 g) gave, 
after crystallisation from acetonitrile, the title compound (0.53 g), MP . 143". 



30 



Analysis Found : 

C34 H3?,N303 Requires : 



C,76 4;H.6.6:f^,7.8; 
C.- o.5;H,6 6 N,7.9 %. 



35 Example 66 

N-[4-[3-[[2-(3,4-Dimethoxyphenyl)ethyl]methytamtno]propyl]phenyl]-9/i0-dihydro-9-oxo-4- 
acridinecarboxamide 



40 The coupling of 9J0-dihydro-9-oxo-4-acridinecarboxylic acid (0 8 g) with Intermediate 33(d) (1 g) gave, 
after trituration with ether, the title compound (0.88 g), MP : M4°. 



45 



Analysis Found : 
Cs^HssNsO* Requires 



C.74.2;H,6.3r);N.7.55; 
C,7.1.3;H,6.4.N.7.6 %. 



Example 67 

50 N-[4-[4-[[2-(3,4-Dimethoxyphenyt)ethyl]methylamino]butyI]pl'onyl]-9j0-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9, lO-dihydro-9-oxo-4-acridinecarboxylic acid (0./2 g) with intermediate 33(c) (1 g) gave, 
after crystallisation from acetonitrile, the title compound (0.12 g), MP 120". 



55 



Analysts Found ; 
C35H37N3O4 ReqLiirei; 



O ^ 2;H.6 s ^.'.7.6. 
C,74 6:H,6.o ^ 7.45 %. 



58 
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Example 68 

N-[4>[24[2-(4-Methoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9,l0-d ihydro-9-^^ 

5 The coupling of 9,1 0-dihydro-9-oxo-4-acridinecarboy /lie acid (0.8 g) with Intermediate 33(k) (0.95 g) 

gave, after crystallisation from acetonitrile, the title compo ind (0.4 g), MP : 179°. 



10 



Analysis Found : 
C32H31 N3O3 Requires : 



C,76.0;H,6J;N,8.1: 
G,76.0;H,6.2;N,8.3 %. 



Example 69 

75 N-[4-[3-[[(3,4-Dimethoxyphenyl)meihyl]methylamino]prop . ipheny j-9,l0-dihydro-9-oxo-4- 



acridinecarboxamide 



20 



The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxy'ic acid \u.8 g) with Intermediate 33(f) (1 g) gave, 
after crystallisation from acetonitrile, the title compound (1 g), MP : 112°. 



Analysis Found : 
C33H33N3O4 Requires 



C,74.1;H,6.2;N,7.7; 
C,74.0;H.G 2;N7.8 %. 



25 



30 



Example 70 

N-[4-[5-[[(3,4-Dimethoxyphenyi)methyl]methylamino]phenyl]phenyl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide 



The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxviic acid (0.8 g) with Intermediate 33(1) (1.15 g) 
gave, after trituration with ether, the title compound (0.41 ''\), MP • M0°. 



35 



Analysis Found : 


0 74.3;H.b.6:N7.4; 


C35H37N3O4 Requires : 


C.74.6;H,G.6iN,7.45 %. 



40 



Example 71 

N-[4-[4-[[2-(3, 4-Dimethoxyphenyl)ethyt]methylai7iino]buty I ipheny l)-y.10-dihydro-7-methoxy-9-oxo-4- 
acridinecarboxamide 



The coupling of 9,10-dihydro-7-methoxy-9-oxo-4-acr!ciinecarb.:xy!ic acid (1 g) with Intermediate 33(c) 
45 (1.3 g) gave, after crystallisation from ethanol, the title compound 0.85 g), MP : 155°. 



Analysis Found : 


C 72.7;H C 9;N.7.05; 


C36 H39N3O5 Requires : 


( 72.8;fi u.G;NJ.1 %. 



50 



Example 72 

N-[4-[4-[[(3,4-Dimethoxyphenyl)methyl]methylaniino]butyljpheny!]-Q 1 0-dihydrG-5-methoxy-9-oxo-4- 
55 acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acii' ilnecari .vviic acid (0.8 g) with Intermediate 33(a) 
(0,98 g) gave, after crystallisation from isopropaivjl, the tit.>; comi . ind (0.12 g). MP : 157°. 
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Analysis Found : 
C35H37N3O5 Requires : 



C,71.9;H,6.4;N,7.2; 
C,7?.5;H,6.4.N7.25 %. 



10 



Example 73 

N-[4-[3-[[(3,4-Dimethoxyphenyl)nnethyl]nnethylanninolpropyl]p'ienyl^ 
acridinecarboxamide ~ 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-'i-acridinecarboxylic acid (0.72 g) with Intermediate 33(f) 
(0.9g) gave, after crystallisation from ethanol, the title compound (0.89 g), MP ; 158°. 



75 



Analysis Found 
Requires : 



C.71.9.H,6.I;F,3.25;NJ 7: C33H32FN3O4 
C,71.65;H,5.8;F.^ 4;N,7 i: %. 



20 



Example 74 

N-[4-[2-[[(3.4-Dimethoxyphenyl)methyl]methylamino]ethyl]phenyl]-5-fluo ro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide 



The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinec'.tboxylir acid (1g) with Intermediate 33(b) (1.2 
25 g) gave, after crystallisation from ethanol, the title compounc fO.78 u MP : 175°. 



Analysis Found : 
(0.5 H2O) Requires : 



C,69.9;H,5.5;F.3.1;N,7 45, C32H3oFN30<^ 
C,70.1;H.5.7;F.3.5;NJ 65%. 



30 



Example 75 

N-[4-[4-[[(3,4-Dimethoxyphenyl)methy!]methylamino]butyl]ph.^nyl]-9 1 0-dihydro-5-nitro-9-oxo-4- 
36 acridinecarboxamide 



The coupling of 9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.6g) with Intermediate 33(a) (0.7 
g) gave, after crystallisation from acetonitrile, the title compoi nd (0.3t) g)= MP : 174°. 



40 


Analysis Found : 


C,6H.6;H,5.,"N.9.5; 




C34 N4O& Requires : 


C,6>i.7;H.5.f; N,9.4 %. 



45 Example 76 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethyl]ph^nyl]-9 1 0-dih ydro-5-nitro-9-oxO'4- 
acridinecarboxamide 

50 The coupling of 9.10-dihydro-5-nitro-9-oxo-4-acric!fnecart jxylic io (0.6 g) with Intermediate 33(b) (0.63 



55 









Analysis Found : 


C.6 


4;H,5.3 N,9.7; 


C32H30N4O6 Requires : 


C.6 


.8;H.5.3 N,9.9 %. 



Example 77 
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N-[4-[5-[[(3,4-Dimethoxyphenyl)methyi]methylami no]pent y{] pheny l]-5 -fluoro-9J0-dihydr^^^ 
acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinpcarboxylic acid (0.8 g) with Intermediat 33(1) (1 
5 g) gave, after crystallisation from acetonitrile, the title corTipound (0.29 g); MP : 130°. 



Analysis Found 
Requires : 



C,71 .9:H,6.2;f'.3.2;N;;. 1 ; C35 Hgo FNgO^ 
C.72.3;H,6.2;r,3.3;N.;.2 %. 



10 



Example 78 

N-[4-[4-[[2-(4-Methoxyphenyl)ethy!)methyfamino]butyl]phe:iyl]-9,1 0-dihydro-5-methoxy-9-oxo-4- 
76 acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-o:<o-4-acruNnecarboxylic acid (0.8 g) with Intermediate 33(h) 
(0.93 g) gave, after trituration with ether, the titie ccmpoutui (0.31 MP : 182^ 



20 



Analysis Found ; 
C35H37N3O4 Requires 



C.74.2;H,G6;N,7.8; 
C,74.6;H,6 6;N,7.5 %. 



26 Example 79 

N-[4-[2-[[2-(3,4-Dimethoxyphenyi)ethyl]methylamino]ethyi]phenyl]-9J0-d ihydro-5-methoxy-9-oxo-4- 
acrtdinecarboxamide 

30 The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 33(e) 

(0.94 g) gave, after crystallisation from isopropanol, the title compound (0.17 g), MP : 179°. 



36 



Analysis Found 
Cs^HsB H3O5 Requires ; 



( 72.3;H.r.0;N,7.8; 
C 72.2:H,6.2;N,7.4 %. 



Example 80 

40 N-[4-[4-[[2-(3,4-Dimethoxyphenyl)ethyl]methylamtno]butyljDheny!i 9 J0-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide ' — 



The coupling of 9,10-dihydro-5-iTiethoxy"9-Qxo-4-acrid,necarboxylic acid (0.8 g) with Intermediat© 33(c) 
(1 g) gave, after crystallisation from isopropanol. ihe title ;ompouMd (0.12 g), MP : 170°. IR gave signals at 
45 1645 (CONH), 1620 (CO) and 3300cm-^ (NH). " ' 



Example 81 



N-[4-[3'[[(3,4-Dimethoxyphenyl)methyl]methy!aminQ]propv:]pheny; 1-9.1 0-dihydro- 5-nitro-9-oxo-4- 
50 acridinecarboxamide 



The coupling of 9,10-dihydro-5-nitro-9-oxo-4 acridino. .rboxy=\ ..-icid (0.8 g) with Intermediate 33(f) (0.88 
g) gave, after crystallisation from isopropanol, thrr title conioound 0.29 g), MP : 192°. 



55 


Analysis Found : 


C o7.8;H,5 6:N.9.4; 




C33H3;!N4 0& Requires : 


C,08.3;H.lvd;N,9.65 %. 



61 



EP 0 494 623 A1 



Example 82 

N-[4-[3-[[(3,4-Dimethoxyphenyl)methyl]methylamino]propyl]p'ienv^ 
acridinecarboxamide 

The coupling of 9,10-dihydro-5-nnethoxy-9-oxo-4-acridinncarboxvlic acid (0.8 g) with Intermediate 33(f) 
(0.93 g) gave, after crystallisation from ethanol, the ti tle com pound [021 q), MP : 180°. 



10 



Analysis Found : 


C,7; 


0;H.6.! N.7.6; 


C34H35N3O5 Requires ; 




2;H,6 :-N,7.4 %. 



75 



20 



Example 83 

N-[4-[2-[(Phenylmethyl)ethylamino]ethoxy]phenyl]-9.iO-dihyd.o-9-oxf.-4-a cridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxy!ic acid (0.^ g) with Intermediate 36(t) (0.9 g) gave, 
after crystallisation from ethanol, the title compound (0.34 gi. MP : Vv 



Analysis Found ; 


C7^^ 


3;H,5>1;N,8.4; 


C31 H29N3O3 Requires ; 


c,7r 


.7;H,5.cj N,8.5 %. 



25 

Example 84 

N-[4-[4-[[(3,4-Dimethoxyphenyl)methy!]methylaminQ]butyl]phonyl]-9 ]0 -dihydro-10-methyl-9-oxQ-4- 
acridinecarboxamide 

30 

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinrcarboxytic acid (0.8 g) with Intermediate 33(a) 
(1.04 g) gave, after crystallisation from isopropanol. the title compound (0.65 g), MP : 142°. IR gave signals 
at 1675 (CONH), 1610 (CO) and 3250cm-^ (NH) ~' 

35 Example 85 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethyl]ph.Miyl]-9.10- dihydro-10-methyl-9-oxo-4- 
acrldinecarboxamide 



40 The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinocarboxyltc acid (0.87 g) with Intermediate 33(h) 
(1g) gave, after crystallisation from isopropanol, the title cot^":i.'Ound {''I 42 g), MP ; 182°. 



45 



Analysts Found : 
C33H33N3O4 Requires 



C.-:' 5;H,6 ' N 7.8; 
O . 0:H.6 ':K'.7.8 %. 



Example 86 

50 N-[4-[4-[[(3,4-Dimethoxypheny!)methyl]methylaminoJbutyl]pi 'nyi]-9. i r.-dihydro-7- methoxy-9-oxo-4- 
acridinecarboxamide 



The coupling of 9,10-dihydro-7-methoxy-9-oxG-4'-acridi: ^carbo. y^'C acid (0.8g) with Intermediate 33(a) 
(0.97g) gave, after crystallisation from isopropanol. the title '^' f^oi'^ci '0.1 7g), MP : 172°. 

56 



02 
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Analysts Found : 


• -.71. 5, 


H,6.4; 


N,6.9: 


C35H37N3O5, O.5H2O Requires : 


;,71.4. 


H.6.5; 


N.7.1%. 



5 

Example 87 



N-[4-[[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethyI]thio] phenyl]-9,10-dihydro-9-oxo-4-acridi- 
necarboxamide 

10 

The coupling of 9,10-dihydro-9-oxo-4-acridinccarboxyiic aci.' O./g) with Internnediate 36(d) (1g) gave, 
after crystallisation from isopropanol, the title compound (v .26g), MP 113°. 



Analysis Found : 


C,69.3; 


H,5.5: 


N7.4; 


S,5.8: 


C32H3iN30(;S Requires : 


C,69.4: 


H,5.6; 


N,7.6; 


S,5.8%. 



Example 88 

20 

N-[4-[[3[[(3,4-Dimethoxyphenyl)methyl]methylam)nojpropv ithio] p^enyl]-9,l0-dihydro-5-methyl-9-oxo-4-ac- 
ridinecarboxamide 



The coupling of 9,10-dihydro-5-methyl-9-oxo-4-aciid.^ecarboxy!ic acid (0.8g) with Intermediate 38(d) 
25 (1.09g) gave, after crystallisation from ethanol, the title co"'pounn (50mg), MP : 158°. 



Analysis Found : 


cm 4; 


H.b.9; 


N,6.9; 


S.5.6; 


C34H35N3O4S, 0.5 H2O Requires : 


0,69 1; 


H.6.1; 


N,7.1; 


S,5.4%. 



30 

Example 89 



N-[4-[[3-[[(3,4-Dimethoxyphenyl)methyI]methyIarni \-)]ptoi jthio] Dhenyl]-9,10-dthydro-5-methoxy-9-Oxo-4- 
36 acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-o)<o-4-acr :ineca' o -xyiic acid (ig) with Intermediate 38(d) 
(1.28g) gave, after crystallisation from acetonitrile, the title compound {0.37g), MP : 184-186°. 



Analysts Found : 


C,68.1; 


H.5.9; 


N,6.8; 


S.5.2: 


C34H35N3O5S Requires : 


C.68.3; 


H,5.9: 


N,7.0; 


S.5.4%. 



45 Example 90 



N-[4-[[3-[[(3,4-Dimethoxyphenyl)methyl]methylamino]prop,'l]thio] oiienyl]-9,10-dihydro-5-fluoro-9-oxo-4-ac- 
ridinecarboxamide 



60 The coupling of 9,10-dihydro-5-fluoro-9-oxo-acridine^.-boxyl,c acid (0.9g) with Intermediate 38(d) (1.1g) 
gave, after crystallisation from isopropanol. the W l- corv.p. ;nd (O.ooi. MP : .120-130°. 





Analysis Found : 


C;.66.fi ■ H.5 0, 1 .^-.3.1; 


N,6.9; 


S.5.3; 


65 


C33H32FN3O4S.O.5 H2O Requires 


■ C,66.6- j H.Sf^ 1 F,3.2: 


N,7.1; 


S,5.4%. 



Example 91 



63 
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N-[4-[2-[[(3.4-Dinnethoxyphenyl)methyl]nnethylannino ]ethyi]pha nyl]-9 , 1 0-di hydro-5-methylthio-9-oxo-4- 
acridinecarboxamide 

The coupling of 9,10-dihydro-5-methylthio-9-oxo-4-acridr .ecarb(;> vlic acid (0.7cj) with Intermediate 33(b) 
6 (0.74g) gave, after crystallisation from ethanol, the title corr r und (0 Tkj; MP : 190^. 



Analysis Found ; 


0,68.5; 


H,6.1; 


N.7.2; 


C33H33N3 04S, 0.5 H2O Requires : 


C,68.7; 


H,5.9; 


N,7.3%. 



10 

Example 92 

N-[4-[2-[[(3,4-Dimethoxyphenyl}methyl]rnethylamint jCthyHpp ,Myl]-9. !0-di hydro-5-methyl-9-oxo-4- 
15 acridinecarboxamide 



The coupling of 9,10-dihydro-5-methyt-9-oxo-4-achdtne' arboxylic acid (1.27g) with Intermediate 33(b) 
(1.5g) gave, after crystallisation from isopropanoi/diibopropy'f (her, the title compound (0.3g), MP : 119°. 



Analysis Found : 


1 C,73.5. 


H,6.2- 


N,7.6; 


C33H33N3O4 Requires ; 


j C74.0 


H,6 ? 


N,7-8%. 



25 Example 93 



N-[4-[3-[[(3,4-Dimethoxyphenyl)methyl]methylamino]propoyv .;^heny':-9. !0-dihydro-5-methyl-9-oxo-4- 
acridlnecarboxamide 



30 The coupling of 9,10-dihydro-5-methyl-9-oxo-'1-acridinpcarboxylic acid (1g) with Intermediate 38(c) 
(1.3g) gave, after crystallisation from ispropanol, the title compound (0.9g), MP : 160°. 



Analysis Found : 


1 C.72.3- 


H,6 3. 


N,7.5; 


C34 H35N3O5 requires . 


j C.72.2 


H.6 3 


N,7.5%. 



Example 94 

40 N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethylamino] phony!]-9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide 



The coupling of 9,l0-dihydro-5-methoxy-9-oxo-4-acrid; ocarbcv.v iic acid (l.4g) with Intermediate 43 
(1.4g) gave after crystallisation from isopropanoi, th:. title coL.pounc: fVIP : 196°. 

45 



Analysis Found : 


C,69 8- 


H,6.3; 


N.10.0; 


C33H34N4O5 requires ; 


C,69.9. 


H,6 1, 


N,9.9%. 



50 

Example 95 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyi]methylamino]ethyi]pl . .nyl]-9. ! 0-dihydro-5,8- dimethoxy-9-oxo-4- 
acridinecarboxamide 

56 

The coupling of 9,10-dihydro-5,8-dimethoxy-9-oxo-4-acr *l!necar.y -/liC acid (0.8g) with Intermediate 33- 
(b) (0.67g) gave, after crystallisation from ethanol, ti e title Caj Mpouii': - 0 I5g) MP : 196°. 
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Analysis Found : 


C,68.99; 


H.5.76; 


N,7.18; 


C34H35N3OS. 0.5 H2O Requiros • 


C.69.13; 


H,6.14; 


N,7.11%. 



Example 96 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]nnethylamino]ethyl] phenyl ]-9 /i0-dihydro-57-d 
acridinecarboxamide 



70 



The coupling of Intermediate 44 (l.4g) with Intermoqiate 33{b) (l.2g) gave, after crystallisation from 
ethanol, the title compound {0.25g), MP > 260 \ 



75 



Analysis Found : 


C,70.o:\ 


H.6.35; 


N,7.01; 


C34H35N3O5 Requires 


C,70.2f>. 


H,6.06; 


N,7.22%. 



Example 97 
20 ' 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethyl]phenylj-9 10- dihydro-6 7 ,8-trimethoxy-9-oxo-4- 
acridinecarboxamide 



The coupling of Intermediate 45 (0.6g) with Intermediate 33(b) (0.6g) gave, after crystallisation from 
25 isopropanol, the title compound (0.4g), MP : 158^. 



Analysis Found : 




H 6 32; 


N.6.40: 


C35H37N3O7 Requires : 


C,68 


H,6.i0 


N.6.87%. 



30 

Example 98 

N-[4-[34[{3,4-Dimethoxyphenyl)methyl]amino]propo>'y]phn'^yl]-9,10'-dihydro-9-oxo-4-acrjdinecarboxamide 

35 

A mixture of Intermediate 40 (0.5g) and 3,4 '^itTietho^^ ,aenze: r ;i:r^fhanamine (0.5 g) was heated for 1 h 
at 140°. Water was then added and the mixture; was o.rracteci ."\i'r. dichtoromethane. The dried organic 
phase was concentrated to give a solid whicn was r-jrified Ov column chromatography eluting with 
dichloromethane/methanol (9:1). The resulting solid was crystat tscd from benzene to give the title com- 
40 pound (50 mg), MP : 138-1 39^ 



Analysis Found : 


C,70.I;H,5.9;N.7.5; 


C32H31N3O5 (0.5 H2O) Requires 


C,70 3;H.5.9;N,7.7%. 



45 

Example 99 



Oxalate of N-[4-[4-[[(3,4-Dimethoxyphenyl)methyrjmethyir mine] b;,jtyl]phenyl]-9,l0-dihydro-9-oxo-4-acridin- 
50 ecarboxamide 



A solution of Example 41 (0.55 g) and oxalic ado d ^ jrate /*V!:-^6 g) in ethanol (10 ml) was boiled for 2 
min. After cooling and scratching, crystallisatic^ :ogi< plr;: The f t.srals were filtered off and dried to afford 
the title compound (0.55 g), MP : 155-160". 

55 



Qt) 
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Analysis Found : | C,66.3;H.5.9;N,6.3; 

C35H37N3O8 (0.5 H2O) Requires : | C,66.6:H,5 9;N,6.4%. 



70 



Example 100 

Maleate of N-[4-[4-[[(3,4-dimethoxyphenyl)methyl] nnethylairino]bMryi]p henyl]-9,10-dihydro-9-oxo-4-acridin- 
ecarboxamide 

A solution of Example 41 (0.55 g) and maleic acid (0.130 g) tn othanol (50 ml) was boiled for 2 min. 
After cooling and scratching, crystallisation took place The fystal? were filtered off and dried to afford the 
title compound (0.5 g), MP : 205°. 



75 



Analysis Found : 
C38H39N3O8 Requires . 



C,oa.2;H,rvq-N.B.2; 
C,G3.5;H,5 9 N.6.3%. 



20 Example 101 

Hydrochloride of N-[4-[4-[[(3,4-dimethoxyphenyl)methy!]meihylam:nr ] butyi]phen yl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide 

25 A hot solution of Example 41(0.55 g) in ethanol (50 ml) vvas treated with a slight excess of an ethereal 
solution of hydrochloric acid. The solution was then concer.irated to .^ive a foam which was triturated with 
Isopropanol to afford the title compound (0.4 g) as crystals. MP : 16rr 



30 



Analysis Found : 
C34H35CIN3O4. H2O Requires 



:.67.6Hd,3;NJ.0; 
*'J,67.5/H 6 4;N,7.0%. 



Example 102 

35 "~ 

L+ lactate of N-[4-[4-[[(3,4-dimethoxypheny!)n.nthy!]nu ^-lylamtnol butyl]phenyl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide 

A solution of Example 41 (0.55 g) and L+ iac-jc acid iJ.95 g: r isopropanol (30 ml) was boiled for 2 
40 min. After cooling and scratching, crystallisation took place, 'he crystals were filtered off and dried to afford 
the title compound (0.45 g), MP : 120°. 



45 



Analysis Found : 
C37H4 1 N3O7 Requite? 



C,09.5;H,6 5;N,0.6; 
C,(Wi 4;H,6 G'N,n.5%. 



Example 103 

50 Oxalate of N-[3-[3-[[(3,4-dimethoxyphenyl)methy!] rnethylafvifio]p!'.'f:7!;ohenyl]-5-fluoro-9,10-dihydro-9-oxo- 
4-acridinecarboxamide 



A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-n. i no-a o<ylic a 1 (lg) and 1-hydroxybenzotriazole 
(0.63g) in DMF (30ml) was stirred at room tempeib'ure j mm if it-.rmediate 51 (1.23g) in DMF (3.9ml) 
56 was then added followed by dicyclohexylcarbodiiir: de {O.&k^ and t'.-. n-'xture was stirred at room tempera- 
ture for 16 hours and then filtered. The filtrate was con. . ntrateJ n vacuo, treated with dilute sodium 
hydroxide solution and extracted with methylene chloride The ro'nbmed, dried, organic extracts were 
evaporated to leave an oil which, after purified by cotuirn chrr rratography on silica gel luting with 
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methylene chloride/methanol (99:1), led to the title compound (1.lg). rn.p. 126°. 



5 



Analysis Found : 


0.63.9; 


H,5.4; 


F,2.8; 


N.6.2; 


C33H32FiN3 04.C2H2 04 (H2O) Requi.'es ; 


':.63.5; 

1 


H.5.5; 


F.2.9; 


N,6.3% 



The following compounds were prepared in n similar rianner 'o F. -sample 103; 
Example 104 

10 

N-[3-[3-[[{3,4-Dimethoxyphenyl)methyl]methy!am!nolpropo-y]phenyll-9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-(j ■:o-4-acr. ''necarl oxyi'C acid (1.5g) with Intermediate 48(b) 
75 (l .22g) gave, after crystallisation from isopropano , the litl^ :omp'>'jrd (0.47g) as a solid, m.p. 124°. 



Analysis Found : 


C 70 1; 


li,(J 1: 


N,7.05; 


C34H35N3O6 Requires 


C,70 2; 


!l.C 1; 


N,7.2% 



Example 105 



Oxalate of N-[3-[3-[[(3,4-dimethoxyphenyl)methyijmethy!a'nino]pi jpy!] phenyl]-9, )0-dihydro-5-methoxy-9-ox 
25 o-4-acridinecarboxamide 



The coupling of 9-10-dihydro-5-methoxy-9-oxo-4-acriciine carboxylic acid (1.26g) with Intermediate 51 
(1.23g) gave the title compound (1.1 3g), m.p. 112-1 14^ 



30 


Analysis Found : 


C n5 2 


H.6.2; 


N,6.2; 




C34H35N3O5.C2H2O4 (0.5 H?0) Hequifos 


C 'j5 0. 


H.5.8; 


N,6.3% 



36 Example 106 



Fumarate of N-[3-[2-[[(3,4-dimethoxyphenyl)methy!]meih vlamino; cthyl]phenyl]"5-fluoro-9,10-dihydro-9-oxo- 
4-acridinecarboxamide 



40 The coupling of 5-fiuoro-9,10-dihydro-9-oxc-4-acridt'vxarbo' yiif acid (0.34g) with Intermediate 48(a) 
(0.4g) gave the title compound (0.3g), m.p. 155^. 



Example 107 



45 Fumarate of N-[3-[2-[[(3,4-dimethoxyphenyl)rnelhy!]metl' '^amtoi j eiiiyi]phenylj-9,10-dihydro-5-methoxy-9- 
oxo-4-acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acr!ri;necarboxyhc acid (0.36g) with Intermediate 48(a) 
(0.4g) gave the title compound (0.1 3g), m.p. 140^'. 

50 ~ 

Example 108 



N-[4-[4-[[{3.4-Dimethoxyphenyl)methyl]methy!:., >/,bi ' ;: '-met' i> ■•i,.nenyl-9.10-dihydro-5-methoxy-9-oxo- 
4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-. .^u-4-a:l: i neca. )l%v;ic acid (0.38g) with Intermediate 55 
(0.5g) gave, after crystallisation from isopropano! the title compount: (0.36g) as a solid, MP : 114-115°. 
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Analysis Found : 


C,70.98; 


H.6.19; 


N,6./9; 


C36 H39 NgOg 


Requires : 


C.70.92; 


H,6.45: 


N.6.89%. 





Example 109 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[[2-(l ,2,3,4-tetr3hydro-6r-dime:hoyv-2-isoquin olinyl)ethyl]amino]- 
phenyl]-4-acridine-carboxannide 
10 ~ 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridintjcarboxyi!C acid (0.99g) with Intermediate 59 
(1.2g) gave, after crystallisation from acetonitrile, the title cor'ipounc (1 3g), MP : 228 - 234°. 



Analysis Found ; 




H.:).87; 


N,9.37; 


C34H34N4O5, O.5H2O Requires 


C.er-J 48; 


H.6 00; 


N,9.50%. 



Example 110 

20 

N-[4-[2-(2.3-Dihydro-5,6-dimethoxy-1H4soindol-2-yhethyi]ph'r:yl]--9. ■0-dth ydro-5-methQxy-9-oxo-4- 
acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-oxo-4"acndi'-ecarbo"^y.(C acid (0.54g) with Intermediate 60 
25 (0.6g) gave after crystallisation from ethanoL the ti tle com .^ ound 0.3g . MP : 215 - 225°. NMR includes 
signals at d 2.85(4H,s,N-(CH2)2-Ph);3.7{6H.s,2xOMe"); 3.8(3Tl.sX)Me); 3,9(4H,s,2xN-CH2-Ph). 

Example 1 1 1 

30 9,10-Dihydro-5,8-dimethoxy-N-[2-methoxy-4-[3-(1 2.3,4-tetrahvdro-6 7-dinn ethoxy-2-isoquinollnyl)propyl]- 
phenyl]-9-oxo-4-acridinecarboxamide 

The coupling of 9,1 0-dihydro-5,8-dimethoxy-9- ■■^o-4-ar;{ 'ainec&r;o^^V'iC acid (0.7g) with Intermediate 16- 
(a) (0.83g) gave, after crystallisation from ethano! the title compounr: (O.lg), MP : 140°. 

35 



Analysis Found : 


C,67.'^4; 


H,5 94; 


N,6.80; 


C37H33N3O7, H2O Requires : 


C.67.^7; 


H.6.30; 


N,6.40%. 



40 

Example 112 



9,10-Dihydro-5-methoxy-N-[4-[2-(1 ,2,3,4-tetrahydro-B,7-dimei;ioxy--2 tsoquinolinyl)-vhydroxyethyl]phenyl]-9- 
oxo-4-acridinecarboxamide 
45 — 

The coupling of 9,10-dihydro-5-methoxy-9-oyc-4-acr'd! -carb^'Ky';.: acid (0.49g) with Intermediate 63 
(0.5g) gave, after crystallisation from acetonitrile, title co^^pounc; (0 MP : 160-165°. 



50 



Analysis Found : 


C,68.ijl; 


h,5 74; 


N.7.25; 


C34H33N3O5, H2O Requires : 


C,68.33; 


H,5.90; 


N,7.09%. 



Example 113 

56 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[[[2-(1 ,2,3,4-telr-ihydr'--(' '-caw^ -'ic n -2-isoquinolin yl)ethyl]- 
methylamino]methyl]phenyl]-4-acridinecarboxami d e 
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The coupling of 9,1 0-dihydro-5-nnethoxy-9-c>:o-4-acn^Mnecarr'O>;v!ic acid (0,53g) Intermediate 67 (0.7g) 
gave, by precipitation from nnethylene chloride'diuthyl ethct, (he t'Ue co mpound (0.5g), MP : 202°. 



5 



Analysis Found : 


1 L'oSm. 


H 6.27; 


N,8.52; 


C36H38N4O5. I.25H2O Requii^:^j . 


1 (.:fi8.71: 


H.6. 48; 


N,8.90%. 



Example 1 1 4 

10 

N-[4-[[[2-[[(3,4-Dimethoxyphenyl)methyl]methylamino]ethy!] methyiamino]met hyl]phenyl]-9.10-dihydro-5- 
methoxy-9-oxo-4-acrtdinecarboxamide 



The coupling of 9.1 0-dihydro-5-rnethoxy-9 •e 4-:; ' imecaf bcxyiic acid (Mg) with Intermediate 70 
75 (1.43g) gave, after crystallisation from rnethan^il • ^) til' < 'npou d /5g) as yellow crystals. MP : 170°. 



Analysis Found : 


C 09.69; 


M 6.30; 


N,9.10; 


C35H3SN4 05,0.5 H2O Requires : 


C o9.63; 


H.6.51; 


N,9.28%. 



20 

Example 1 15 



5-Fluoro-9J0-dihydro-N-[2-methoxy-4-[3-(1,2,3,4-lotrahyd' -67-n'nnut:i oxy-2-tsoQuinolinyl)propyl]phenyl]-9- 
25 oxo-4-acridinecarboxamide 



The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridirecarboxyiic acid (0.5g) with Intermediate 16(a) 
(0.63g) gave, after crystallisation from ethanol, the title compound (0.3g), MP : 128°. NMR includes signals 

at d 3.6(3H,s,OMe); 3.8(6H,s,2xOMe); 9.15(1 H,s,Nl iCOj; Tl .35(1 H,s,NH acridone). 

30 

Example 116 



N-[4-[[3-[f(3.4-Dimethoxyphenyi)methyl]methyia.' '^olp'-o!:-; i]th!o] pi onyl]-^,10-dihydro-5-(methylthio)-9-oxo■ 
4-acridinecarboxamide 

35 

The coupling of 9,1 0-dihydro-5-methylthio-9-oxo-4-aCf nineca-boxylic acid (0.3g) with Intermediate 38(d) 
(0.36g) gave, after crystallisation from methanol, the tiii , comr-oi-nd (0.13g), MP : 142°. NMR Includes 
signals at d 2.2(3H,s,SMe); 2.45(3H,s,NMe); 3. /{6ii,s,2xOMo)' 

40 Example 117 



N-[4-[3-[[(3,4-Dimethoxyphenyl)methyl]methylanvno]pi'opy'J-2-rneihoxyphenyl]-9J0-dihydro-5-methyl-9-oxo- 
4-acridinecarboxamide 



45 The coupling of 9,10-dihydro-5-methyl-9-oxe-4-acriO;r'jcaroc xyn^ acid (0.75q) and Intermediate 30 (1g) 
gave, after crystallisation from methanol, the title' cumpt : n (0. g) MP : 111°. NMR includes signals at d 
2.18(3H,S.NCH3); 2.55(3H,s,CH3 acridone); 3.42(;^H s.N-: -Phi; i.9.'JH.3s,3xOMe). 

Example 1 18 

50 

N-[2-Ethoxy-4-[3-(1 ,2,3,4-tetrahydro-6.7-dimethoyy-2-isoqL nolinyO oropyl]phenyl]-5-fluoro-9,10-dihydro-9- 
oxo-4-acridtnecarboxamide 



The coupling of 5-fluoro-9, 1 0-dihydro-9-r, ■ 4-aciK'' .ocart^nxvlir acid (lg) with Intermediate 16(b) 
55 (0.86g) gave, after crystallisation from acetorr*' t:^ ^ ^' 'c '^or^p. M<'d f0.4g). MP : 200°. NMR includes 
signals at d 1 ,4(2H,t.CH3-CH2); 3,7(6H.s.2xOMo; 

Example 119 
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N-[4-[4-[[(3,4-Dimethoxyphenyl)methyl]methyla[T)innh2-buto:i/!]phei//l]'9,l Q-dihy 
acridinecarboxaimtde 



The coupling of 9,10-dihydro-9-oxo-4-acridinf-:!carboxyli^ acid r!5'=img) with Intermediate 72 (210mg) 
6 gave, after crystallisation fronn ethano!, the title conpoLinri f8:tmg). MP . ^40". 



Analysis Found : 


74. i"/ 


i H.6'}8 


N,7.61; 


C34H33N3O4 Requires : 


C.74.55: 


1 H,6 07. 


N,7.67%. 



10 

Example 120 



N-[4-[3-[[(3,4-Dimethoxyphenyi)methyl]methylam :v t -pi op. r I] ■ .hcM !vl]-9,10-dihydro-5-methoxy-9-oxo-4- 
75 acridinecarboxamicie 



The coupling of 9,10-dihydro-5-methoxy-9-cx.- 4-ctci catbf <y:i: acid {0.95g) with Intermediate 74 
(1.1g) gave, after crystallisation from ethanol. the tit'; coiTfjt '.nd (0 3>. MP : 200°. 



20 



Analysis Found : 


C,72.46' 


H,6.04; 


N,7.61; 


C34 H33N3O5 Requires : 


r;.72.45; 


H,5 90. 


N.7.45%. 



25 Example 121 

5-Methoxy-9-oxo-N-[4-[2-(1 ,2,3,4-tetrahydro-6-meLhovy-2-!^;o uiinoiir' /t}elhyl]phenyl]-9. 1 0-dihydro-4- 
acridtnecarboxamide 



30 The coupling of 9,10-dihydro-5-methoxy-9-oxn-4-acridinf^carboxy!ic acid (0.5g) with Intermediate 76 
(0.48g) gave, after crystallisation from pyridine/watot. the litlc: compound (0.4g), MP: 260°. 



36 



Analysis Found 
requires : 



C' h '0 H.e.Ou N. 8.0:1. C ^ H31N3O4 



Example 122 

40 5-Fluoro-9.lQ -dihydro-9-oxo-N-[3-[3-(1 ,2.3,4-tetrahy l'0-6 - J i.etho.^ /V-.: oquinoliny!)propyl]phenyl]-4- 
acridinecarboxamide 



The coupling of 5-fluoro-9,1 0-dihydro-9-oxo-4-dcndtntc.irboxyti.j acid (1g) with Intermediate 79 (1.3g) 
gave, after crystallisation from isopropanol, the title compou'^ l {0.2t']). MP: 128°. 

45 

Analysis Found : 84;H,f;.67.t ,3.01 ;N,6.88; 

C34H32FN3O4(1.5H20) requite- i ' i;;) 90,H Sb.r .3.20;N,7.09% 



50 

Example 12 3 

9,10-Dihydro-5-methoxy-9-oxo-N-[3-[3-(l ,2,3,4-telfciJ:vdf0-C 7 dimethoxy-2-tsoquinolinyl)propyllphenyl]-4- 
acridinecarboxamide 

55 

The coupling of 9,10-dihydro-5-methoxy-9-o,- v4-ac*'' i y:A\\ ^ -y<- acid (1.2g) with Intermediate 79 
(1.2g) gave, after crystallisation from isopropanol, it- tith; . • .poun t': ;), MP: 138-140°. 
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Analysis Found : 


C70 5b;H.6.25;N.7.06; 


C35H35N305(H20) requires : 


o,70.56;H,6.26;N,7.05% 



10 



Example 124 

N-[4-[3-[[(3,4-Dimethoxyphenyl)nnethyl]nnethylan. ^o^PMV/^'rOxyp'. p.-^'--/'; phenyl]-9,10-dihydro-5-methoxy-9- 
oxo-4-acridinecarboxannide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acrid!necarboxytic acid (1g) with Intermediate 81 (1.3g) 
gave, after crystallisation fronn isopropanol. the titio compound (0.7g), MP: 175°. 



75 



Analysis Found 
requires : 



^2:N.6 S6 
N.7 .)3'' 



1H35N3O7 



Example 125 

20 

9,10-Dihydro-5-methoxy-9-oxo-N-[4-[3-[[(3.4.5-trirnethoxypi'enyi)iT,etnyi] rnethylam i no]propoxy]phenyl]-4- 
acridinecarboxamide 



The coupling of 9,1 0-dihydro-5-methoxy-9-T<o-4-:.c-; lineca^boxylic acid {1.5g) with Intermediate 83 
25 (1-3g) gave, after crystallisation from isopropanoi the liiio "OtiipG./ui 0.3g), MP; 186^. 



Analysis Found : 


C.68.82;H.6 08.N.6 83; C35 H37N3O7 


requires : 


C,68.72;H,6 ^0;N,6 87% 



Example 126 



Fumarate of 5-fluoro-9,10-dihydro-N-[2-methoxv 4-tetrahydro-6,7-dimethoxy-2-jsoquinolinyl)ethyl]- 
35 phenyl]-9-oxo-4-acridinecarboxamide 



The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridtn:-^ai*bo>yli*^. acid (1g) with Intermediate 86 (1.2g) 
gave the title compound (0.5g), MP; 166-168°. 



Analysis Found ; ^ 63 . 15;N,6.10; 

C3gH36FN309(H20) roq;..res . ' J, 63. h t 35;N.5.87% 



45 Example 127 

9,10-Dihydro-9-oxo-N-[4-[3-(1 ,2,3,4-tetrahydro-2-t-'oquino!i:iv!jproijOA/ juhenylH-acridinecarboxamide 

The coupling of 9,1 0-dihydro-9-oxo-4-acn'.lt' ccarto/.v ;u,, ec .' ( Vi^y) with Intermediate 88 {0.9g) gave, 
50 after crystallisation from ethanol, the title compc; li (0 0 j; MP •j2 



Analysis Found ; 
C32H29N3O3(0.5H2O) rcGuiros 



C,/4,88;H,f).81;N,8.16; 
C.74 98;H,'j.90;N,8.20% 



55 



Example 128 



71 
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9j0-Dihydro-5-methoxy-9-oxo-N-[4-[2-(1,2.3,4-tetratr/drQ'7-inethoxy 2-iso quinolinyl)ethyl^ 
acridinecartaoxamide 



The coupling of 9,10-dihydro-5-methoxy-9-oxr-4-actidtn6carboxylic acid {0.7g) with Intermediate 90 

s (0.7g) gave, after crystallisation from isopropanol, tno tilie coripounrl (O.GSg), MP: 213-216°. 

Analysis Found : V'' 7'}>:17-H.?. 94;N.7.82; 

C33H3iN3O4{0.5H2O) requMos : ; */3.04 H S.94;N7.74% 



Example 129 



9J0-Dihydro-5-methoxy-9-oxo-N-[3-[2-(l,2.3,4-teirr-/da>bJ-dimolhoxy- 2-isoquinolinyl)ethyl]phen 
75 acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-jx' 4-cicri' i ;\^':atb- - v : ; acid (O.Sg) with Intermediate 92 
(0.57g) gave, after crystallisation from isopropanoi. / o lilu." < 'Tppou' d 'C 'Sg), MP: 152°. 



Analysis Found : | 71 33;iH.b 77;N7.16; 

C34H33N3O5(0.5H2O) requuf-is i (:.71 .3C.H.5.98;N,7.33% 



25 Example 130 

5-Fluoro-9,lO-dihydro-9-oxo-N-[3-[2-(1 ,2,3,4-tetrahyHro-6,7-(ii::ietho,- v-2:so quinolinyl)ethyl]phenyll-4- 
acridinecarboxamide 



30 The coupling of 5-fluoro-9,i0-dihydro-9-oxo-4-acridinecaaw:yli^ aci.i {0.5g) with Intermediate 92 (0.57g) 
gave, after crystallisation from isopropanol, the titl^ omncj^^: (0.3^:/), MP: 178°. 



35 



Analysis Found : 
C33H3cFN3O4(0.5H?O) requ.ic* 



8C:H o.36;F,3.34;N,7.34; 
(.7 /O H.S.57 f-,3.38;N,7.49% 



Example 13i 



40 Fumarate of N-[5-[2-[[(3,4-Dimethoxyphenyl)nne;t[,vi]metnv ir^-iinc; etr ■/l]-2-methoxyphenyl]-5-fluoro-9,10- 
dihydro-9-oxo-4-acridinecarboxamide 



The coupling of 5-fluoro-9,10-dihydro-9-oxo-4 .i';tid(n(,'.\iri.)oxy!.(.- a.' i {0.8g) with Intermediate 95 (1g) 
gave the title compound (0.5g), MP: 140-142°. 



Analysis Found : ! C.62.4:H.5.1 ;N,5.8; 

C37H36FN303(1.5H20) requires : I C. 62. 35;H 5 5;N. 5. 9% 



50 

Example 132 

9,1 0-Dihydro-5-methoxy-9-oxo-N-[4-[2-( 1 ,2,3,4-te! a < . -l-o-*: ^^'iln^^tlv.•)x ,'-.-^-is oquinoiinyl)ethyl]phenyl]-4- 
acridinecarboxamide 



The coupling of 9,10-dihydro-5-methoxy-9-ox" 1-:n^t! l.ra/\irbn;.yMi acid (0.19g) with Intermediate 97 
(0.22g) gave, after crystallisation from pyridinF'v-'.ic. - " und {0.32g). MP:235-237°. NMR 

includes signals at d 2.6-3.0 (8H.m,2x N-(CH2)2-Ar. 3 (> {2m - M'-CI : -Ar - ^75 (eH.bs.OCHs). 4 (SH.s.OCHa). 



6.5-8.5 (l2H,nn,aromatics) 
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Analysis Found : 


(;,/;e.38;H.5.80;N.7.41; 


C34H33N3O5 require J ; 


C,/2.45;H.5.90,N7.45%. 



Example 133 

10 9.10-Dihydro-5-methoxy-9-oxo-N-[4-[2-(1 ,2,3,4-te'' ahydf.vn. 7 e-tr'mothoxy-2-isoq uinolinyl)ethyl]phenyl]-4- 
acridinecarboxannide 



The coupling of 9J0-dihydro-5-methoxy-9- . ./j-4'Cictidinecarboxylic acid (0.26g) with Intermediate 99 
(0.3g} gave, after crystallisation from isopropan^. the tiJc compound (0.3g), fVlP: 222-226°. NMR includes 
75 signals at d 2.4-2.9 (8H,m,2x N-(CH2)2-Ar), 3.4'- ;2H.s.N-CH -AoT 3' / {9H,bs,OCH3), 3.9 (SH.s.OCHa). 6.2- 
8.4 (1 1H,rn,arornatics). 



20 



Analysis Found : 


i>2 16; ; 


M 0 14; 


N,6.84; 


C35H35N3O& (0.5 H2O) requ.. 




ti.G.02; 


N,6.97%. 



Example 134 

25 5-Amino-N-[4-[4-[[(3,4-dimethoxyphenyl)methyi]r. th/ldifj'.ojbuty ] jh enyl]-9. 1 Q-dihydro-9-oxo-4-acrldlne- 
carboxamide 



A suspension of Example 75 (0.i5g) in e'hanol ^40ml) vvr.s hydrogenated at room temperature in 
presence of 10% pailadium-on- carbon (70mg). After the hydrogen absorption was completed, the mixture 
30 was diluted with methylene chloride (50ml). Thf/ catalyst was filtered off and the solution concentrated in 
vacuo to give the title compound (85mg) as a yei' w soli^i MP .250^' . 





Analysis Found : 




1 r,^:. 


N,9.06; 


35 


C:u H^eNa O4 Requires : 




1 h i".42 


N,9.92%. 



Example 135 

40 9,10-Dihydro-5-methoxy-9-oxo-N-[4-[2-(1 ,2,3,4-tc.. ;ihydro-(J /-d!m(iihc./y'2-isoquinolinyt)ethyl]phenyl]-4- 
acridinecarboxamide 



Dicyclohexylcarbodiimide (22.76g) in DMF ' bOnvi am:; uOd.'-) i.opwise to a stirred mixture of 9,10- 
dihydro-5-methoxy-9-oxo-4-acridinecarboxylic ac; : i2b.9Qi and 1 hyO.iOxybenzotriazole hydrate (15.66g) in 

45 DMF (300ml) maintained at 0°, followed by Intermediate; lOl (33. 5q; in DMF {150ml). After 4 hours at 0° 
and 2 days at room temperature, the mixture was filtered, tiie fiittatc was concentrated in vacuo and the 
residue taken up in IN sodium hydroxide and extracted with dichlorcrnethane. The organic layer was then 
washed with water, dried and evaporated to giv..; a so'id residue. This was dissolved in 500ml of boiling 
pyridine and the solution was clarified by filtratic The ct-er sokcon was diluted with 10ml of water and the 

50 product crystallised on cooling to give the title ccMpoun-t ■f.2.a2g . Ivl : 215-225°. 

NMR includes d 2.60-2.95 (m,8H,CH2): 3.58'fs.. m N-Ch -'^n' :-4 ? 6H.0Me); 4.05 (s,3H,0Me acridone); 
6.78 (2s. 2H,Anisoquinoline), 7.20-7.88 {m,8H. A'. ■ ,^-8(t ril-. arM ! acndone) 10.60 (s.lH.CONH), 12.32 
(s,lH,NH acnaone). 



55 



Analysis found : . . : 1 t-i :> [Vu 

C34H33N3O5 requires ' C m-v H 



N.7.35; 
N,7.45%. 



^3 



EP 0 494 623 A1 



Example 136 

Maleate salt of 9,10-dthydro-5-methoxy-9-oxo-i\-;4-[;^-( i ?.3.4-telrahyd ro-6.7-dimethoxy-2-isoquinolinyl)- 
ethyl]phenyl]-4-acridinecarboxamide 

5 

Example 135 (lOOmg) was dissolved in 50ml ot a mixt ure of Cichioromethane and methanol (1:1) and 
maleic acid (22mg) was added. The mixture was boiled until a clea;' solution was obtained and the solution 
was evaporated in vacuo. The residue was taken iip in hot methane' -nna cooled to give the title compound 
as yellow needles *{90rng). M.P.: 171 to 187°. 
70 In the same way the following salts of Example ' 35 we*". ::^:car';'1 



Fumarate : | m p 1 /'0-2C3 
Succinate: j mp !35-!43*'. 
L ( + ) Tartrate i m ( ^ 65-1 80=' 



Example 137 



20 Hydrochloride salt of 9,10-dihydro-5-m' .!noxy-n-oxc-N-['*. [2 : .2,3. 4-tetrahydro-6,7-dlmethoxy-2- 
lsoquinolinyl)ethyl]phenyl]-4-acridinecarboxamide 



Example 135 (lOOmg) was dissolved in a mixture of mothanol and dichloromethane (4:1) and excess 
nnethanolic hydrogen chloride was added. The sol. ate v a> reccveteo .visch after addition of diethyl ether 
25 and filtration gave the title compound (ca. lOOmg). > iP 225 soitens vv;tii progressive loss of solvent). 



Example 138 

In vitro cytotoxicity of MDR inhibitors in Chinese Hamster Ovary cell? 

30 ' 

The multidrug resistant Chinese Hamster Ova.- y (CHO) oeli lino CH^C5 was obtained fronn Dr V Ling, 
Princess fvlargaret Hospital, Toronto, Canada anc 'namTair r.-^ as nr^'^Ji-irage-dependent monolayers in a- 
minimum essential medium supplemented with t* i^. dint r:tt^nof iif-. 10% fetal bovine serum, 2mM L- 
glutamine (Flow). 100 units/ml peniciliin and lOOrr n ? : 'i:n>^/ar n a humidified atmosphere of 95% air 

35 and 5% carbon dioxide. Ceils were passaged into i lu e twici .^oek after dissociation with EDTA. 

CH'^CS celts were seeded at a density of 10^ . -.1? v. 5 * r rmcrr td'O piates. After 24 hours, the medium 
was removed and replaced by 0.1 m! of fresh m riiun^. r -Miafning ;.uccessive two-fold dilutions of MDR 
inhibitors. Each MDR inhibitor was assayed in duplicate in two-fold ailulion from 1250 to 20nM. The last well 
of each column was utilised to verify the lack of toxicity at the top dose of the MDR inhibitor in the absence 

40 of doxorubicin. Other control conditions were assayed on each m'croutre plate : cells alone (1 well), 
doxorubicin alone (7 wells), amiodarone (a range lwc-!'j o dilut on? starting at 5mM; two wells each). 
0.1ml of a lOmg'ml solution of doxorubicin was cid-'ct. AU ■ .^2 hou*-:- nr ubalion cell viability was assessed 
by the reduction of 3-[4,5-dimethylthiazol-2-yl]-2.5- ■ ^^hony i . ti a-'ij :u^^ . mide (MTT; Sigma) to a dark blue 
formazan product. In particular, 20ml of a 5mg fti. jo^jtu*^ Mi l oroj'^ared in phosphate buffered saline 

46 was added to each well. After 4 hours incubation a; '.■^7''', \\\: -nu'iuni ^m-v- aspirated and replaced with 0.1 ml 
dimethylsulphoxide. After vigorous shaking, the qu'inlily of ■orinaz'c.n p.oduct formed was assessed by its 
optical density at 550nm. The absorbance is directly related 1. the n .i7iijef of surviving cells in the wells. 

Cytotoxicity calculations were performed on liie average of the Iwo wells for each condition. The 
concentration of each MDR inhibitor giving a 50°/c t(?dui:tioii of ihe optical density relative to cells treated 

50 with doxorubicin alone was determined to give an 1- ■ v-ii; o 

Results 

In the above test the compounds of the spectfi ilAanii ..-: hv^rei* .e had ECoc values in the range of 
55 0.018 to 0.72mM. Thus, for example, the compoi M of E -.a'^-i.o ^ :;ar dn EC^o of 0.02mM, at least 100 
times more potent than prototype fVlDR inhibitors ir;.,ijciinij l^h* iJaro'; (I- Co 3mM) and verapamil (3mM). 

Administration of the compound of Example 1 \ -^ice - vit^ 01 'y.ic^ri no visible toxic effects at single 
doses up to 300mg/kg. 
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The following are examples of pharmaceutica' corripositions accoiJing io the invention. The term 'Active 
Ingredient' as used hereinafter means a compot i^n of the- invention arvi may be for example the compound 
of Example l . 

5 Example A - Oral Tablet 





Per Tablet (mg) 


Active Ingredient 


50.0 


Microcrystallinc ' %i\OjC 


. 10.0 


Lactose 




Sodium Starch (: ' j.-.a'c 




Magnesium Stua. .'c; 




Total 


2bQ 0 



The drug is sieved through a 250mm sieve i, J thr)n th,^ five :-^(;wciors are intimately mixed in a blender 
and compressed on 3/8 inch standard concave r :'.cnes ■/ :abiet':'v"; machine. 

Example B - Oral Capsule 



25 



30 



P^r Capirule (mg) 



Active Ingredient 

Microcrystallinc C , 

Lactose USP 

Sodium Starch Gly Jlatt; 

Magnesium Stearato 

Total 



!;G 0 

'.;b 0 

2.0 
200.0 



36 



The drug is sieved through a 250mm sieve .md *her thu five nov^^ders are intimately mixed in a blender 
and filled into No. 2 hard gelatin capsule shells ■ a ' r.j'^'J 'I'linc, liine. 



Example C - Injection for int r;^ .enou> ACiinjrisU'vi'.ion (lOmg in lOmL) 



40 



% w/vv 



45 



50 



Active Ingredient 0. 1 

Cancer chemotherapy aejnt js u'.jirrcd 

Water for Injection tOO.O 

Dilute hydrochloric acid to pi! 3.0 



The active ingredient (and cancer chemcn ipv n: ,vher,: a-H-rophate) is dissolved with mixing In 
the Watet For Injection, adding acid slowly ur.* ih. ; i^. .< 0 -'^e solution is sparged with nitrogen and 
filtratively steri'tsed through a sterilized filter of ■ 22 mi-..-C'i [,ore -;iz; Under aseptic conditions this sterile 
55 solution is placed into sterile ampoules and the .vio. uie>: rltip^: sr,r.[f-ti 



It 
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Example D - Oral Syrup 



% w/v 



70 



75 



Active Ingredient 

Cancer chemotherapy agent 

Dilute hydrochloru- acid to 

Sobiiol solution 

Flavour 

Distilled water f.. 



2.0 
as required 
pH 3.0 
(yO v/v 
as required 
100 



20 The active ingredient (and cancer chemotheto' ^ age r.t wn-'ru opp.t^priate) is dissolved in some of the 
water with stirring by adding gradually the hydroch .trie acid until the pH is 3.0. The sorbitol solution, flavour 
and the rest of the water are added and the pH re aijusted to 3 0. Tne byrup is clarified by filtration through 
suitable filter pads. 

25 Claims 

1. A compound of formula (I) 



30 



35 



40 



45 



50 



55 




R' 




// ^ 



R' (I) 



a ten or a 



:iiK> t. Ci-4alkoxy, Ci -4alkylthio, amino 



wherein represents a hydrogen or haloger. 
or nitro group; 

p represents 1; or when R° represents Ci-dalk -y iv alL ^ iep:<'SL-i.t 2 or 3; 

R' represents a hydrogen or halogen atom, or C' - a'kyi -c.^kcw/ or Ci -4alkylthio group; 

R^ represents a hydrogen atom or a Ci-4alkyl , oujj. 

A represents an oxygen or a sulphur atom, a tj. .nd ot a gioa i (Oi, r NR- (where 1 represents zero or 1 
and R^ represents a hydrogen atom or a methv! gioup); 

B represents a Ci-4 alkylene chain optionally s ubstituted b\' a hyjioxyl group, except that the hydroxy! 
group and moiety A cannot be attached to : Sar^o caf-t ;;n rtorr when A represents an oxygen or 
sulphur atom or a group (CH2)'NR^, or ■; - rer.' sor'r- . bond B may also represent a 
C2-4alkenyirMe chain; 

R- represent'-; a hydrogen atom or a C'-4alk*' (;■ . 
m represents 1 or 2; 

R'^ represents a hydrogen or a halogen atom 
R'^ represents a hydrogen atom or a Ci -4alko>v group- 
R^ represents a hydrogen atom or a -^alkyl or -'.alkt-x/ 'ji^'ui • 
R^ represents a hydrogen atom or R^ and R^ tr lettie*- fon:'. n q: ; 



a C- .! alky', C: - ; alkoxy or C; -4 alkylthio group; 



:;Hr)„-where n represents 1 or 2; 
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represents a hydrogen atonn or a Ci-ialkcjxy group; 
the group 




30 

7. 



35 



40 



45 



50 



8. 

55 



is attached at the benzene ring 3 or 4 pc sion 'olate lo Iho cnrboxamide substituent, provided that 
when the group is attached at the benzene^ - ng 3 position if^on must be attached at the benzene 

ring 6 position; 

and salts ^.nd solvates thereof. 

A compound according to Claim 1 in w . cti W re;/;:so';is a hydrogen or fluorine atom, or a 

Ci-4alkoxy. Ci-4alkyi or Ci -^alkylthio grou,; and rep'^oeo'c- hydrogen atom. 

A compound according to Claim 1 or Clat^i ir 'hich c:: R ' -jp is situated at the 5-position of the 
acridone molecule. 

A compound according to any preceding cla m in wnich R represents a hydrogen atom. 

A compound according to any preceding claim in which R-'- and R'^ each represent a Ci-4alkoxy group 
and R^ represents a hydrogen atom. 

A compound according to any preceding c'.: m m ,-/hich . piti-f-sents 1 and R^ and together form a 
group -(CH2)2-. 

A compound of formula (la) 



wherein represents a hydrogen or halog n aw m, c C ..i„<yl, Ci -iaikoxy,Ci -4alkylthio or nitro 
group; 

R' represents a hydrogen or halogen atom. a C- a-alKy' C^ - .c.iKOxy or Ci -^alkylthio group; 
R- represents a hydrogen atom or a Ci-iaikyi group; 
A represents an oxygen or a sulphur atom ci a bond; 
B represents an unsubstituted Ci -^alkylene -hai:. 

R^ and each independently represen*: C .alkc - ,- ji- and physiologically acceptable salts 
and sotvatos thereof. 

A compound according to Claim 7 in whic-i ' S'Ser'i- a ^ gen or fluonne atom or a Ci-*alkoxy 
or C;-ia!kyl group. R' and R^ each rep-" >inf . hyd . wx- n'-./n and R' and R^ each represent a 
C: -ASlkoxy group. 





9. A compound according to Claim 8 in which 'ho li' gro *;; is :■ l uited at the 5-position of the acridone 



EP 0 49< 623 A1 



molecule. 

10. A compound according to Claim 1 which is i0-dinydro-5-mothoxy-9-oxo-N-[4-[2-(1.2.3.4-tetrahydro- 
6,7-dimethoxy-2-isoquinolinyl)ethyf]phenyl]-4-a' .idinfjcarbc'dmino and physiologically acceptable salts 

6 and solvates thereof. 

11. A compound according to Claim 1 selected frc 
9,i0-dihydro-5-methoxy-9-oxo-N-[4-[[3-(1,2,3,4 :otranvdro-C '-di^' :noxy-2-isoquinolinyl)propyl]thio]- 
phenyl]-4-acridinecarboxamide; 

5-fluoro-9j0-dihydro-9-oxo-N-[4-[[3-(1,2,3,4-tet'ahydro-67-dimetJioxy-2-isoquinolinyl)propyl]thio]- 
phenyl]-4-acridinecarboxamide; 

9.10-dihydro-5-methoxy-9-oxo-N-[4-[3-(1 ,2,3.4 ■ 'ctrah iro-G '-dimothoxy-2-isoquinotinyl)propoxy]- 

phenyl]-4-acrtdinecarboxamide; 

9,l0-dihydro-5-methyl-9-oxo-N-[4-[[3-(l,2,3.4-t- ^ihy i o-6,/ u;[nothGxy-2-isoquinolinyl)propyl]thio]- 
phenylj-4-actidinecarboxamide; 

9,lO-dihydro-5-methoxy-N-[2-methoxy-4-[3-(l ,r i 4'loirahyrlfo-6//-dttnethoxy-2-isoquinolinyl)propyl]- 
phenyl]-9-oxu-4-acrtdinecarboxamide; 

9,l0-dihydro-N-[2-methoxy-4-[3-(1,2,3.4-tetrah\ fjro-t5 "-dimt 'fioxy';^'-isoquinotinyi)propyl]phenyl]-5- 
methyl-9-oxo-4-acridinecarboxamtde; 
and physiologically acceptable salts and soIvm* . j llM-M;;of. 

12. A compound according to Claim 1 selected ftc 
N-[4-[4-[[(3,4'dimethoxyphenyl)methyl]methyia'Mtno]t ityl]p^'*'*'y' ^ ■ 0-dihydro-9-oxo-4- 
acridinecarboxamide; 

25 N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methyiafMino]eEhyl]phonyti-9, !0-dihydro-9-oxo-4- 
acridinecarboxamide; 

N.-[4-[4-[[(3.4-dimethoxyphenyl)methyl]methyia'^i.nc]butyl]p('f)nvP-''--ftuoro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[2-[[(3.4-dimethoxyphenyl)methyl]methyi£ ^'Holf viyHp" nv'j-'J t0-dihydro-5-methoxy-9-oxo-4- 
30 acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methy'-- inGlfopyiJr/^en , ;!-5-ftuoro-9,10-dihydro-9-oxo-4- 
acridineca^boxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methyia: ;no]t:.;hyl]pr.ony' [-6-fluoro•9,10-dihydro-9-oxo-4- 
acridlnecarboxamide; 

35 N-[4-[[3-[[(3,4-dimethoxyphenyl)methyl]methy'- .inoli-ropypt'iioj c^.-:nyl]-9,10-dihydro-5-methoxy-9-oxo- 

4-acridinecarboxamide; 

N-[4-[[3-[[(3,4-dimethoxyphenyl)methyl]methy'* f in^ tV'opyi trvo] phenyl]-9,10-dihydro-9-oxo-4-ac- 
ridinecarboxamide; 

N-[4-[4-[[{3,4-dimethoxyphenyl)methyl]methyla vnc !Lvityl]p!'' 'iy : ^3 i0-dihydro-5-methoxy-9-oxo-4- 
40 acridinecarboxamide; 

N-[4-[3-[[2-(3,4-dimethoxyphenyl)ethyl]methyla;M;nclptopyllijncn J]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methyiai vncjc ;noxvj[..nonvi]-9, 10-diiv/dro-5-f7iethoxy-9-Oxo-4- 
acridinecarboxamide; 

45 N-[4-[3-[[(3.4-dimethoxyphenyl)methy!]methy\. '!''ic J- opo>v m;.^ ' /< '-9,10-dihydro-9-oxo-4- 
acridi^ecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methy!]methyia!'!if,ojpfOpox', joiic tvi -5-fluoro-9,l0-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[2-[[2-{3,4-dimethoxyphenyl)ethyl]methy!ariino]ethyl]preny!t-9.10-dihydro-9-oxo-4- 
50 acridinecarboxamide; 

N-[4-[5-[[(3,4<iimethoxyphenyl)methyl]rnethyl;:i.-unc|nontyl]pr/niy:-':»-f!uoro-9,10-dihydro-^^ 
acridinecarboxamide; 

N-[4-[3-[[(3,4-iiE7^ethoxyphenyl)methy'.^methy \ - ^pyP r . 1 0-dihydro-9-oxo-4- 
acridinecarboxamide; 

55 N-[4-[2-[[(3.4-dimethoxyphenyl)methyl]methyi\ 'inc::- nylai^ ^-'yn-Q.1 0-dihydro-5-methoxy-9-oxo- 

4-acridinecat boxamide; 

N-[4-[[3-[[{3,4-dimethoxyphenyt)methyl]methyir. ^lino]; ropy; ol,enyl]-9.10-dihydro-5-fluoro-9-oxo-4- 
Fcridinecarboxamide; 
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N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methyiatT!ii^o]ethyijpher7!]-9J0-dihyd 
acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamiiK.]ethyiiphenyi]-9,l0-dihydro-5-m 
acridinecarboxamide; 

6 N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methvL'-im'n-/)propoxylphenyl]-9,l0-dihydro-5-met^ 
acridinecarboxamide; 

N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methv;:imin-..}ethynphf)ry!!-9,10'dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[4-[[2-(3,4-dimethoxyphenyl)ethyl]meiliy{arnino]buty!]!.)hefyri- 9,1 0-dihydro-9-oxo-4-acridinecarbox- 
10 amide; 

N-[4-[2-[[2-(4-methoxyphenyl)ethyl]methylair,ino]Gtf;yl]phC'riy!]-9j0-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[442-[[2-(3,4-dimethoxyphenyi)ethyl]meih ;^.l^P'r.J^thoxv|p^!e'^vi]-9J0-dihydro-2-(methylth^^ 
acridinecarboxamide; 

75 N-[4-[3-[[2-(3,4-dimelhoxyphenyl)ethyl(meLr\ ■ Jnr;v■lpropo~/y]p^1b'lyl]-9,10-dihydro-9-oxo-4- 

acridlneCErboxamide; 

N-[4-[2-[[2-(4-methoxyphenyl)ethyt]methylan jio]elitOxy]pnenyP9,10-dihydro-9"Oxo-4- 
acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxypheny!)methyl]methyiamino]ethoxyjpiK-;ny!]-9,10-dihydro-9-oxo-4- 
20 acridinecarboxamide; 

N-[4-[3-[[(3.4-dimethoxypheny!)meihyl]metir ihm.n-: Iprop J:^yJp'"'e■'lyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide; 

N-[4-[[2-[[(3,4-dimethoxyphenyl)methyl]meihv,arriint^]ethy']thin, phenyl]-9.1 0-dihydro-9-oxo-4-ac- 

ridinecarboxamide; 
25 and physiologically acceptable salts and solvates ttiereoi, 

13. A compound according to any preceding claim for use in inerapy. 

14. A compound according to any preceding claim tot use in the treatment of a mammal which is suffering 
30 from cancer, to improve or increase the effif^acy oi an antitup-u^jt drug, or increase or restore sensitivity 

of a tumour to an antitumour drug, or reverse- or '-eriuce ri\'?islanc8 of a tumour to an antitumour drug. 

15. Use of a compound according to any of C /ns to 1.'' tor '.he manufacture of a medicament for the 
treatment of a mammal suffering from ca\\-'r;\\ Uj improve o: increase the efficacy of an antitumour 

35 drug, or increase or restore sensitivity c :i t'jmour a<^ antitumour drug, or reverse or reduce 
resistance of a tumour to an antitumour drm. 

16. A method of treatment of a mammal w^^ ~h suffi ^iMq ^f^m cancer, which method comprises 
administering to said mammal an effective .'vno tnt of a compound according to any of Claims 1 to 12 

40 to improve or increase the efficacy of an arirtum.oiir dru;j or -iciease oi' restore sensitivity of a tumour 
to an antitumour drug, or reverse or reduce i.^sistance oi .i iu I'Our to an antitumour drug. 

17. A pharmaceutical composition which corn'j'ises a coi-!p'.'u"-J according to any of Claims 1 to 12 
together with one or more physiologically acy. oplatne carrio''^^ ,;<cipients. 

45 

18. A pharmaceutical composition which comj^ act!.^ v ■■ of a compound according to any of 
Claims l to 12 for use in the treatment o' -i \ri,' unal .>n., - suffering from cancer, to improve or 
increase the efficacy of an antitumour d ':u, ot incre.: ;i; w estore sensitivity of a tumour to an 
antitumour drug, or reverse or reduce resistance oi a tuinour to an antitumour drug. 

60 

19. A pharmaceutical composition according to Ciairn ^7 or da'n ^3 comprising a compound according to 
Claim 10. 

20. A pharmaceutical composition according v ■)/ * Clai-.' ■ ' 19 in a form suitable for oral, buccal, 
55 parenteral or rectal administration. 

21. A pharmaceutical composition according to . ''laim^ '-7 ^-^ i '.n unit dosage form. 
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22. A product containing a connpound according . any of C .t-.: i o 12 and an antitumour drug as a 
connbined preparation for sinnultaneous, sepata'r; or saquentiai ij-:.e m treating cancer. 

23. A compound according to any of Claims 1 to and an ant'tumou. drug in the presence of ach other 
5 in [he human or non-human an^mal body for [i., m *rrating rancor. 

24. Product or d ocess according to any of Claim-'. '4 '-^3 (e^^ Cl.nm 17) wherein the antitumour drug 
is selected from Vinca alkaloids, anthracyr '-.os *axot -. v. df, -ivatives thereof, podophyllotoxins, 
mitoxantrone, actinomycin, colchicine, gramic Mne .0. am^hcnn-; ct any drug having cross-resistance 

10 with the above drugs characterised by the so-called MDR phonotypo. 

25. A process for the preparation of a compound a^t^orriing to Ciaim 1 vhich comprises: 

(A) reacting a compound of formula (II) 




r2 Ci'M 



with a compound of formula (111) 



25 



30 




in the presence of a coupling reagent; or 
(B) reacting a compound of formula (IV) 

35 



o 



40 




45 



(wherein Q represents a halogen atom) wil! ■ ctTr;^>ounc' i^rtrula (V) 

50 



55 




or a salt thereof in the presence of an acid ac*.. otf .* vith ^. m /icn as an optional step subsequent 
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to process (A) or (B). 

26. Compounds according to any of Claims 1 to t2 snbstantinlly is herein described. 
6 27. Compositions according to any of Claims 1 "» ?i substa.;f.:i!lv av herein described. 
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